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FOREWORD

This joint report was prepared by the Vehicle Equipment Divi-

sion, Air Force Flight Dynamics Laboratory (FEE) and by the ASD

Computer Center (ADDS), Wright-Patterson Air Force Base, Ohio. The

report contains the results of an in-house research program to de-

velop a computer program for the utilization of a vibration pre-

diction technique applied to equipments mounted in fighter air-

0craft.

This work was conducted from 21 March 1976 to 15 April 1977

S under Task 61460412 with Robert W. Sevy as project engineer and

under Problem Number D760078 with Mark N. Haller as mathematician.
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SECTION I

INTRODUCTION

From the equipment design and the functional test and analysis

viewpoint, it is important that the predicted vibration spectra of

fighter aircraft equipments emulate the real vibration histories

as closely as the forecasting technology will allow. To do this,

it is necessary to be able to portray the variform vibration spectra

as the aircraft cycles through a variety of flight conditions, atti-

tudes, and phases that, when seen in terms of their sequential assem-

bly, constitutes a vibrational representation of the mission flight

profile. Spectral fidelity is important not only from the viewpoint

of the reversible , functional failure -- a failure that underlines

the interrelationship between the vibration spectral details and the

concomittant equipment malfunction -- its importance is stressed

again when vibration test inputs are chosen for the long-time test

spectra associated with various reliability test philosophies. Here,

premature fatigue failure often results because the vibration test

spectrum exceeds the in situ spectrum; or more explicitly, fails to

adequately mirror the real vibration environment relative to the

spectral details, and to the real time of exposure.

1.0 Approach

The detailed development of the vibration prediction method

utilized in this program is found in Reference 1. However, for re-

view purposes, it is useful to briefly survey major elements of the

technique.

* change the spectrum and the equipment resumes operation

1
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1.1 Fuselage Vibration Behavior

The aircraft fuselage response is subdivided into three

regimes: the low frequency region, dominated by the fuselage body

bending modes; the medium frequency region, determined by the re-

sponse of the internal structure; and the high frequency domain,

which is established by the aircraft skin contributions. Three

transfer functions L(f), M(f), and H(f) are assigned to these regions:

low, medium, and high, respectively.

The boundary layer pressure spectral density P(f) is trans-

ferred through L(f), M(f), and H(f) to produce a structural response

spectrum, G(f), which, in turn, is attenuated and further transformed

by other functions as one progresses into the aircraft interior.

P(f) and the three transfer functions are variants of the same basic

function, the derivation of which is developed fully in Section II.

Other special variants of this same function are employed to account

for a variety of equipment mounting methods. A further variation

is invoked to simulate a number of aircraft phases and maneuvers --

all are discussed in Section III and all are detailed in their appli-

cable Appendices. Section III describes the computer program and

its operating procedures, taken from the viewpoint of the user.

Section IV demonstrates the applications of the prediction method and

the program as it is applied to a number of aircraft equipment mounting

methods and flight conditions. Appendix F contains the complete com-

puter program in FORTRAN IV.

2
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SECTION II

FLEX FUNCTION

1.0 Derivation

A rather detailed discussion of the flex function and its der-

ivation is found in reference 1. But since we intend to expand on

the earlier work and, moreover, since the function operates as the

central mechanism of the computer program, a review of the main

elements is essential.

Consider the following function and its mirror image:

o = arctan A (1)

6 = ff - arctan A (2)

where: e = angle (rads)

A = 20(w/w )/l-(w/o)2

w = angular frequency (rads/Hz)

Wo, 0 o = locator frequency (rads/Hz)

a,a' = slope factor

Equations (1) and (2) combine graphically to form a bandpass

characteristic (Figure la). Equation (1) describes the low frequency

roll-off; equation (2) the high frequency roll-off. Note that in

this form, frequency translation occurs by control of w (w '). Slope

control is readily obtained by adjustment of 0(0'). These flexible

3
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and useful properties, by which response functions may be described

using only four notations, will become more obvious a little later

on.

1.1 Further Adjustments

However, there remains an objection to the curve in this

form owing to the asymptotic properties of the function. That is,

w/w 0must approach infinity in order that 0 - ff. Since n represents

the curve maxima, and it is the maxima that we intend to reference

when utilizing the functions, we must readjust the curves vertically

to obtain a value of 8 = ff at a real, finite value of w/w . This

we do as follows:

0/8 = (arctan A)/e (3)x x

e/ex, = (7 - arctan A)/O . (4)x x

where: 8 = arctan Px/1-(x)2]x

and: 0 - = 7-arctan[p,x,/l-(x')2 ]x

The curves are now shown as Figure l(b) and appear in normalized

form, that is, the maximum value is unity at 0 = 0 and 0 = 6 '.x x

We may let the functions represent a pertinent variable,

say acceleration (a), by the following substitutions.

Let: 6/e = K a
x

and: a = 1/K(arctan A)/0 (5)

where: (arctan A)/ x = g(W/W )

5
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when: w = xwo, then g(x) = 1.0

and a = a
max

From inspection of (5), l/K = a . If we substitute thismax

into (5), we have a generalized form for the independent variable, a:

a = a max[(arctan A)/O ] (6)

0 < W/W < X

Operating similarly for the high frequency roll-off portion

of the flex function we have:

a = a max [(7-arctan A)/ex ]  (7)

X' < W/W '- 0

A good deal of the time we will be concerned with mean

squared values of the acceleration and the acceleration power spectral

densities. Thus, (6) and (7) may be squared as follows:

2 2 ]2(8
a = amax [(arctan A)/8x] (8)

2 2 ]2(9
a = amax [(7-arctan A)/8xO ]  (9)

The squared curves are shown in Figure 1(c). When using power spec-

tral densities, we will also be concerned with overall mean squared

acceleration, thus the integrals of (8) and (9) appear as follows:

2 x 2d(/o

Ia = a f [(arctan A)/ex] id(w/w (10)
a

6
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ix "  2 X 2)/(11)
a m= a [ (n-arctan A)//] od((/wa max

c

Figures l(d) and (e) show the integrals of the low and high frequency

curves, respectively. And since most of the time we will use the
2 2

log of the independent variable a2 (referred to a 2a) we present (8)
max

and (9) as follows:

dB = 101og10 [(arctan A)/6x]2 (12)

dB = 101ogl0 [(n-arctan A)/6x ]
2  

(13)

Also, since we will be using hertz for the frequency variable, we

substitute f in lieu of w and 1800 for ff. The final set of curves

are shown in Figure l(f).

2.0 Flex Function Display

Values of x and x" were chosen for the low and high frequency

functions as were values of 8 and 8". Since x and x' represent the

frequency ratios of the low and high frequency function at which nor-

malization of the ordinate value occurs, they are identified, in

truncated computerese, as NORM. FREQ. Both parametrics were selected

to cover the range of vibration spectra that one associates with the

primary structure of aircraft viewed over a wide range of structural

locations and flight conditions. Figures 2 and 3 show a typical low

and high frequency curve for x = NORM. FREQ. = 2.00 and x' = NORM.

FREQ. = 0.500, respectively. The a(a') parameters are shown also on

the figures as curve families having a and a' in the following grad-

uations: 0.1, 0.2, 0.4, 0.6, 0.8 and 1.0.

7
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Figure 3. Typical Flex Function for High Frequency Rolloff
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2.1 Low Frequency Boost

If we examine the arctan portion of, say, equation (1),

we note that the numerator is of the form 2 (w/o) , where a = 1

for the functions represented by Figures 2 and 3. However, by

allowing a to go to zero a novel but useful low frequency pre-

emphasis results (Figure 4). In short, the curves (in the low fre-

quencies) are raised; given bass boost, as the audiophiles are fond

of saying. Such a phenomena corresponds to what happens to the air-

craft vibration spectra as the aircraft passes through certain stages

of its flight profile -- for example, during taxi, takeoff roll, the

dumping of speed brakes, or flaps; and during gunfire or inflight

refueling phases. Note that we may make a a function of time and,

operating within the limits of a = 1 and a = 0, we are able, in a

gradual, continuous, and reversible way, to effect the smooth trans-

ition from one state to the other. This property is of significance

when we view the function as a programmable system capable of de-

scribing a useful variety of flight vibration phases.

Notice that identical variations can be reflected into the

high frequency rolloff curve (equation 13) by assigning an a' within

the interval of 1 and 2. Figure 5 shows a set of functions for a =

2.00. From here on out, alpha will follow the same diacritic sym-

bolism as has been assigned to the other high and low frequency roll-

off parameters. Thus, a is assigned to the low frequency rolloff

equation and a' refers to the exponent for the high frequency rolloff

case. Also, note that unless a and a' are specifically stated, their

values are always presumed to be unity.

10



AFFDL-TR-77-101

NORM. FREQ. = 2.000

0o1.

0.

c)

0.Cj -

0.21

cnJ

CI 1------ 'O°6 9'

-- .

00o

,

0 _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _ 1.2Z

f/f,- FREQUENCY RRT I0 - f/f.
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2.2 Boundary Layer Spectra

If we choose x' = .01 for the high frequency rolloff func-

tion we will obtain a form characterized by a relatively expansive,

flat spectrum in the lower frequency part of the curve. Moreover,

if we select somewhat different values of V" (0.2, 0.3, 0.4, 0.6,

0.8, 1.0, 1.5) we will have defined a family of curves that will

serve to provide a good fit for the pressure spectral density of the

boundary layer for a large number of aircraft flight conditions.

The boundary layer curves are shown as Figure 6.

3.0 Prediction Equations

The flex function is broken out into the forms and relationships

to be used in the computer program. First, the equations are stated

in order of progression.

P(f) [@n(x)L(f), M(f), H(f)] = G(f) (14)

where:

P(f) = the boundary layer pressure spectral density at

some downstream distance (x) on the aircraft

surface.

n(x)L(f) = the product of the bending mode shape, n(x),
at downstream distance, x, and the low fre-
quency transfer function, L(f), of the air-

craft fuselage.
M(f) = the medium frequency transfer function of the air-

craft fuselage internal structure.

H(f) = the high frequency transfer function of the fuselage

skin.
G(f) = th2 PSD response of the aircraft primary structure

(g /Hz).
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Figure 6. Flex Function Applied to the Aircraft Boundary Layer
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The term, primary structure, is defined as that structure of the air-

craft which comprises the main load carrying members or elements of

the aircraft. Examples of primary structure are skin, frames, rings,

bulkheads (periphery), stringers and includes those consoles struc-

turally integrated with the aircraft outer walls.

The working forms for P(f) are described in Appendix A and are

listed as equations A-1, A-2, A-3, and A-4.

The mode shape, * (X), is a function of aircraft type and is

included in Appendix B for typical aircraft. The aircraft structural

transfer functions L(f), M(f), and H(f) are listed in Appendix C

together with appropriate tables.

3.1 Special Functions

Certain flight phases, that deviate from the straight and

level condition, are introduced by operating on P(f) with special

functions designated, S(f).

P(f)SBT (f) = PBT(f (15)

P(f)STB (f) = PTB(f (16)

e(f)STM = Pr(fM (17)

P(f)S L(f) = PL(f)(18)

where:

S BT(f)= Special function for the buffet turn flight
phase.

PBT(f) = Pressure spectral density spectrm of a fighter
aircraft during buffet turn (PSF /Hz).

15
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S (f) = Special function for the takeoff phase.
P?T(f) = Equivalent pressure spectral density spectru

of an aircraft during the takeoff phase (PSF /Hz).
S L(f) = Special function of an aircraft during the landing

phase.

P L(f) = Equivalent pressure spectral density spec rum of
an aircraft during the landing phase (PSF /Hz).

ST(f) = Special function for low frequency atmosphericturbulence.

These special functions together with their appropriate

tables, curves, and explanations are found in Appendix D.

The second set of basic equations is as follows:

G(f) Y(f) = R(f) (19)

where:

Y(f) = the transfer function for equipments mounted on
secondary structure.

R(f) = the PSD response of the secondary structure, or the
input to the aircraft equipment, mounted thereon
(g /Hz).

Secondary structure is defined as that structure to which

equipment is attached onto or contained in and whose mounting points

terminate at the outer frame, skin, stringers, bulkheads, floors,

spars or cast framing of the primary structure. Examples of secondary

structure are instrument panels, trays, racks, brackets, shelves,

trusses, beams, and consoles.

The final equations apply to those equipment mounting con-

figurations in which isolated equipment are mounted on secondary

structure:

R(f) YI(a) (f) = a(f) (20)

16
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where:

a(f) = The response of the isolated equipments (g2 /Hz).

Y I (f) = Transfer function for equipment mounted on
isolators.

R(f) = Response of secondary2 structure (instrument panels,
shelves, or racks) (g /Hz).

3.2 Equipment Mounting Categories

How and when G(f), Y(f), and a(f) are used depends upon

what, how, and where the equipment is mounted in the aircraft -- and

this is established by reference to equipment mounting categories

and their associated transfer functions which are classified as

follows:

Category I - Equipment(s) attached to primary structure

a. Isolated. Equipment(s) attached to primary structure

through vibration isolators.

b. Non-Isolated. Equipment(s) directly attached to primary

structure.

Category II - Equipment attached to instrument panels

a. Isolated. Equipment(s) whose instrument panel is attached

to primary structure through vibration isolators.

b. Non-Isolated. Equipment(s) whose instrument panel is di-

rectly attached to primary structure.

Category III - Equipment(s) mounted on shelves or in racks

a. Isolated. Equipment(s) attached to shelves or in racks -

with shelf or rack isolated.

17
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b. Non-Isolated. Equipment(s) attached to shelves or racks -

with shelf or rack non-isolated.

Category IV - Equipment(s) that is isolated and mounted on shelves

or in racks.

a. Category III(a) with equipment(s) isolated.

b. Category III(b) with equipment(s) isolated.

Category V - Lightweight equipment items directly attached to pri-
mary structure via light bracketry.

Category VI - Equipment(s) mounted to or on the bulkhead of the for-

ward looking radar (FLR).

The categories of transfer functions, their tables, curves,

and applications are found in Appendix E.
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SECTION III

PROGRAMMING

The equations shown in Paragraph 3 of Section II for predicting

power spectral density inputs to aircraft equipment are laborious

to evaluate - given many selected frequencies over a relatively wide

band. And, even though these equations are few in number and are

not of themselves complex, a digital computer program was, nonethe-

less, strongly suggested. Such a program, therefore, was prepared

to evaluate the prediction equations at a frequency resolution suf-

ficiently fine to produce quality plots and in the combinations and

sequences required by the particular set of input data which de-

scribes the aircraft flight profile.

Conceptually, the program is so designed that a minimum of in-

formation on flight conditions is required as input for predicting

the vibration profiles of the aircraft structure and equipments.

The input data consists, chiefly, of numerical values and descriptive

information concerning such flight parameters as aircraft type, al-

titude, Mach number, equipment weight, mounting categories, and

flight maneuvers.

For output, the values of the particular transfer and response

functions, which were a part of the prediction process, are printed

in tabular form and presented as a function of frequency. If de-

sired, plots of these results can be produced on peripheral plotters.
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1.0 Program

The program consists of a relatively large main section which,

in its operation, "calls" approximately a dozen subroutines. The

structure is simple.

2.0 Program Preparation

The program is prepared for execution by first punching numerical

and alpha-numeric descriptive information for key aircraft and flight

profile parameters on cards, in specified field locations; then in-

serting these cards in the program deck at its end.

2.1 Execution

On program execution, tabulations of the input, the transfer

and the response functions are printed (dB as a function of frequency).

The information necessary for producing plots of these tabulated

values is transferred in a device-independent, standard form from

central memory to a permanent file located in mass storage.

In the final step, plots of all or selected transfer func-

tions are obtained by executing a small post-processor program con-

taining a plot-directive card which is inserted by the user. This

program provides for transfer of the plot information from the per-

manent file to central memory and also provides a "write", on magnetic

tape, of information necessary for a plot of each of the functions

specified on the plot-directive card. This tape is mounted on a CALCOMP

plotter to produce the plots.
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Before we proceed to the program deck card order -- the

plot, the keyboard instructions, and, finally, the card preparation --

it is useful to note that the basic language and format of the pro-

gram (Appendix F) is Fortran IV and as such may be readily adapted

to other computer facilities. However, certain address characteris-

tics of the card arrays, the plotting, the display instructions re-

flect the needs of the individual computer facility; and the

demands of its terminals. In this report, the ASD Computer Facility

and Terminals are invoked -- elsewhere, the reader is invited to

consult local computer services.

,
2.2 Functions Available for Plotting

Categories Ia, IIa, IIb, lIla, IlIb, V, VI

Straight and Level P(f), G(f), Y(f), R(f)

Buffet-Turn PBT (f), GBT(f), Y(f), RBT(f)

Takeoff PT(f), GT(f), Y(f), R(f)

Landing PL(f), GL(f), Y(f), RL(f)

Turbulence PTB(f), GTB(f), Y(f), RTB(f)

Categories IVa and IVb

Straight and Level P(f), G(f), Y(f), R(f), Y1A(f), A(f)

Buffet-Turn PBT(f), GBT(f), Y(f), RBT(f), YAA(f) T(f)

Takeoff PT(f), GT(f), Y(f), RT(f), YAA(f), A(f)

Landing PL(f), GL(f), Y(f), RL(f) f) AL(f)

Turbulence PTB(f), GTB(f), Y(f), RTB(f), YA(f) ATB(f)

* See Appendices D and E
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Category Ib

Straight and Level P(f), G(f)

Buffet-Turn PBT(f), GBT(f)

Takeoff pT(f), GT(f)

Landing pL(f), GL(f)

Turbulence PTB(f), G TB(f)

Execution is essentially sequential -- the only important branch is

a loop from the program end back to the beginning in order to repeat

the process whenever the aircraft flight parameters change. All

other branches terminate at nearby statements.

Transfer and response functions can be plotted on a CALCOMP

(incremental) plotter. Calls are made to selected subroutines in
,

the DISSPLA software system for the desired data display.

Salient features of program design are summarized below.

Language: FORTRAN IV

Digital Computer: Control Data Corp., 6600 and
Cyber 73 computers

Central Memory
Requirements: 120,000 (octal) words for compiler;

program, and plot subroutines

Word Size: 10 characters

Variable Name

Size: 6 characters, maximum

Input Data: Punched on 80-column cards

* The acronym for "Display Integrated Software System, and Plotting

Language," developed and sold by the Integrated Software Systems
Corp., San Diego, CA.
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Output: 135-column printed tabulations and
off-line plots

Library Mathe-
matical Functions: Common logarithm and arc-tangent

(double argument)

3.0 Program Deck Setup and Card Preparation

3.1 Job Deck Setup

The first step in the procedure to obtain plots of thepredicted vibration spectra requires the execution of the program,
VIPRF. Upon execution, a printed output is produced; likewise,
the plot information is transferred to a permanent file.

The following illustration shows the structure of the carddeck setup for program execution.

J 7"' ' "-- - - - - - - - - -

I10010000000 00 0 000 0 l000000a000g10000 000a OBOlS 0 10 OO OOeOuo0000

22 2 2222 2 2 222222 22222222 22222222222222222222 2222222222 2222222 22 2 222 2
J333 3333333333333333333 33333333333333333333333333333333333333333333

44 44444 14 4444444444444 44 44444444444 4 4 4444444 444444444444 4444 4 4 4 4444444
55555555555555555555555555555555555555555555555555555555555555 

55 5555
6666666666666666666666 66666666666 666666666666666666666666 6661666666
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The second and final step in the procedure involves ex-
ecution of either the ONLINE or the OFFLINE, DISSPLA, post-processor
plot program. In this phase, plot information is obtained from the
permanent file (previously generated); then, plots are produced
either on-line or off-line, in this case, utilizing a CALCOMP plotter.

The structure of the deck setup is shown in the following
illustration.

/

o 0 on 00000 0oOOO O o 000O00000000000000000 000000000000
I 2 3 4 5 I 11 12 1 14 15 16 11 11 19 28 11 2 23 24 25 25 21 21 2 M 31 32 33 34 35 31 31 31 31 4 41 2 43 44 45 U 41 44 49 5 51 55 5 1 51 U 61 21111*1 11111111111111ii111111111111111111 111111111111111111111

22 ,2222222222222222222222222222222222222222222222222222222222,

333 ,33333333 3333333333333333333333333333333333333333333333333

444444 a4S4444444444444444444444444444444444444444444444 44444

15555555555555555555555555555555555555555555555555555555555555

k666615666666666666666566666688666666666666666666$866666

111177777777777773317777771711717777777117771771771771

i 9999 9 S 999999999999999999999999999999999999999999999999999
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3.1.1 Input Data Deck Setup

Program input data is entered on the cards shown in

the next illustration. Note that the cards must be inserted in the

deck in the indicated order.

(g)

(e)
(d)
(c)
(b)

(a)

IA a

The Description, the Altitude-Mach Number, and the

Aircraft Parameter cards must always be prepared and inserted in

the deck.

The Profile Parameters and Special Values cards must

always be inserted. If the values are already stored in the program

(as is, currently, the case for the F-4, F-15, F-16, F-ill, and the

A-7), then a blank card must be inserted. Any profile parameter or

special value can be changed, however, by entering the desired value

on the normally blank card. This feature permits the user to "write

over" the stored values as the situation requires. If an aircraft

different from the stored group is chosen, then a Profile Parameters

and Special Values card must be inserted with appropriate entries.

Note that in either case, a card must be inserted, blank or not.

The procedural mechanics are more complex when

dealing with the first and second bending mode value cards. Here,

the combination of orders of proper card usage are such that special

guidance must be provided in the form of a summary aid and a table,

both of which now follow.

3.1.1.1 Summary of Input Data Card Structure

We return to the last illustration to sum-

marize the rules of order and procedure concerning the card struc-

ture of the input data. The summary also makes reference to special

guidance in the form of Table I.
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Cards Remarks

a,b,c These cards must always be prepared and inserted in

the deck.

d A blank card is normally inserted in the deck if air-

craft is of the previously stored group (see 3.1.1).

Stored values may be written-over by inserting desired

values on the blank card. For aircraft not of the

stored group, enter appropriate values on the blank

card (see Table I).

e,f Both card sets are normally omitted if the aircraft

is of the previously stored group; however, if data

changes are required, see Table I.

g The FINISH card must always be inserted at the end

of a set of data cards.
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3.1.2 Card Preparation for Input Data

Each card example is shown in proper sequence,
selected and punched with the input data for the program. Included
are column identifications, associated nomenclature, and explanatory
references.

3.1.2.1 DESCRIPTION Card

F-4 UNLOADED SKIN SANDL

1 1 11 2 1 5 11 121 1 1> 1 11 ' 1111 41 1 1 1 1 1 1 A1 1 11 11 1 1 1 1 1 1

Aircraft Type

COL. 10 Aircraft Type (center aircraft designation in 10-column
field to obtain centering plot titles)

Note that the following aircraft types occupy a specific columnar
order because certain of their values (Profile Parameters and Special
Values; First and Second Bending Mode values) have been previously
stored in the program.

COL. 4-6 F-4
4-7 F-15
4-7 F-16 Enter on card exactly as specified here.
4-8 F-111

4-7 A-7D J

This order requirement also holds for any future aircraft, so stored.
For example, the A-10 would occupy columns 4 through 7.

Equipment Description

COL. 11-30 Name of equipment item or location (center name in 20-
column field to obtain centering in plot titles)

Flight Condition

COL. 31-35 SANDL, straight and level
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COL. 31-32 BT, buffet-turn (see Appendix D)

COL. 31-37 TAKEOFF, takeoff (see Appendix D)

COL. 31-37 LANDING, landing (see Appendix D)

COL. 31-32 TB, turbulence (see Appendix D)

*Requires a straight and level reference flight condition that must

be entered in the Altitude-Mach Number card (see 3.1.2.2).

Plot Selection

COL. 41-50 Leave all columns blank if only the plot of the final
response function is desired [G(f), R(f), or A(f)].

COL. 41-43 Enter ALL, if plots of all of the special, transfer, and
response functions are desired.

3.1.2.2 Altitude-Mach Number Card

/000. .77

r T TLt TTfj _ lKFVFLPII Th'iI TT-T 3i m
0 Oo0 C l,) r0000000010000T0001000 00 00 0
3I 23 3 1 1 Q 1 3 14 155 17 1' 15N "122 22 2 5 F 2 2 G2 223 31233 34553 3' 32 34t A 323253342522532

COL. 1-8 Altitude, H, feet, of 1st altitude-mach number combination.

COL. 9-13 Mach no., M, of 1st altitude-mach number combination.

COL. 14-21 Altitude, H, feet, of 2nd altitude-mach number combination.

COL. 22-26 Mach no., M, of 2nd altitude-mach number combination.

COL. 27-34 Altitude, H, feet, of 3rd altitude-mach number combination.

COL. 35-39 Mach No., M, of 3rd altitude-mach number combination.

COL. 40-47 Altitude, H, feet, of 4th altitude-mach number combination.

COL. 48-52 Mach no., M, of 4th altitude-mach number combination.

COL. 53-60 Altitude, H, feet, of 5th altitude-mach number combination.
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COL. 61-65 Mach no., M, of 5th altitude-mach number combination.

COL. 66-73 Altitude, H, feet of 6th altitude-mach number combination.

COL. 74-78 Mach no., M, of 6th altitude-mach number combination.

3.1.2.3 AIRCRAFT PARAMETERS Card

0000 00000 000000000 00000000000 0 000000 0 0 000000000000000000000030000000
1 2 3 4 5 6 1 d 9 T 10 2 13 14 15 16 11 1 3 20 21 22 73 24 25 7 21 21 29 30 31 32 33 34 35 31 31 31 40 4 42 43 44 45 43 41 41 49 5 51 5 2 53 54 556 515 0 59 6 616 2 13 U 5 66 V1 69 10 11 12 13 14 V

2 2222222222222222222222222222222222222222222222222222222222222222222222 2

33333333 333333333 33333333? % I 33 33333333333333333333333333333333

COL. 1-10 Aerodynamic distance, xE (feet) (see Appendix B).

COL. 11-20 Distance of equipment from skin, R (inches).
S

COL. 21-30 Equipment weight, W E (pounds).

COL. 31-40 Nominal fuselage diameter, DF; at xE (inches).

COL. 41-50 Aircraft skin thickness, t (inches).

Center Frequency, f , of Transfer Function, Y(f)

If Category is not IVa, IVb, or Ib*

COL. 51-60 Center frequency of specified category, fc' (Hz)
(leave blank if unknown).

COL. 61-70 Blank.

*For selection guidance, see Table II. Also, note that Category I(b)

has a transfer function (previously built into the program) that is
automatically invoked when I(b) is selected (see Figure E-l(b)).
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If Category is IVa or IVb*

COL. 51-60 Center frequency for Category Ia, f cA(Hz) (leave

blank if unknown).

COL. 61-70 Center frequency, f (Hz) for Category lia, if Cate-

gory IVa is specified; Category IIIb, if Category IVb
is specified (leave blank if unknown).

COL. 71 Skin material

A for aluminum

T for titanium
S for steel

M for magnesium

TABLE II

Recommended Center Frequencies of

Y(f) When f is Either Unknown or Unspecifiedc

f
Category c

Ia 25 Hz

Ila 43 Hz

lIb 40 Hz

IlIa 25 Hz

IlIb 35 Hz

V 200 Hz

*For selection guidance, see Table II. Also, note that Category I(b)

has a transfer function (previously built into the program) that is

automatically invoked when ICb) is selected (see Figure E-l(b)).
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Equipment Mounting Category (see Appendix E)

COL. 72-73 1A for Category Ia

lB Ib

2A Ha

2B IIb
3A IlIa

3B IlIb
4A IVa

4B IVb

COL. 72 5 V
6 VI

3.1.2.4 PROFILE PARAMETERS AND SPECIAL VALUES Card*

1 314111111 is 11111111111 11 1151 1141 11111011 11 111111111111111 11'

2 21 14 2 26 27 2 2 2 2212 2 22 23 24 25 2 2 2 2 2 37 32 2 2 3 2 7 7 46 42 2 42 2 51 2 2 2 25 2 2; 2 5 222222222

2222222222222222222222222222,27222222222222222222222222222222 2222222

3 3 333333133333333333333333333333: '3333333333333333 3333333333333333

COL. 1-10 First fuselage bending mode, vertical, symmetric f (Hz)

(see Appendix B). n

COL. 11-20 Maximum of first bending mode low frequency transfer

function, LM(f)(dB) (see Appendix C).

COL. 21-30 Second fuselage bending mode, vertical, symmetric, f 2n(Hz)

Enter zero if f2n is unavailable (see Table I).

COL. 31-40 Maximum of second bending mode low frequency transfer

function, L 2 (f)M(dB). (see Appendix C)

COL. 41-50 Maximum of special function, SBT(f)M(dB) (see Appendix D).

COL. 51-60 Distance to aircraft mid-chord at wing, xBT (feet) (see

Appendix D).

*Card is normally blank unless specific changes are required or un-

less aircraft type is other than F-4, F-ll, F-15, F-16, and A-7; in

which case, the appropriate parameters and special values must be

entered (see 3.1.1.1).
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COL. 61-70 Distance to main landing gear strut, xT or xL (feet)

(see Appendix D).

COL. 71-80 Multiplication constant, K. Unless otherwise specified,

K=l (leave blank if straight-and-level flight condition

(SANDL) is specified).

3.1.2.5 FIRST BENDING MODE VALUES Cards

Card 1

COL. 1-2 No. of ordinal (dB) values, N

COL. 3-8 Interval, Ax, along abscissa

COL. 9-14 Value 1, db

COL. 15-20 Value 2, db

COL. 75-80 Value 12, db

Card 2

COL. 1-6 Value 13, db

COL. 7-12 Value 14, db

COL. 73-78 Value 25, db

Card 3

COL. 1-6 Value 26, db

COL. 7-12 Value 24, db

COL. 73-78 Value 38, db

Card 4

COL. 1-6 Value 39, db

COL. 7-12 Value 40, db

COL. 73-78 Value 51, db
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The above values of dB(x), db(xi), correspond to values of downstream

distance x, which are uniformly spaced, Ax apart:

dB(xI ) = db [(I-l)Ax], I = 1, 2, ... , N

If N > 52, prepare additional cards, as required, with 12 values per

card, following the format of card 2.

3.1.2.6 SECOND BENDING MODE VALUES Cards
(Omit these cards if no entry is made for
f 2n) .

Card 1

COL. 1-2 No. of ordinal (db) values, n

COL. 3-8 Interval, Ax, along abscissa

COL. 9-14 Value 1, dB

COL. 15-20 Value 2, dB

COL. 75-80 Value 12, dD

Card 2

COL. 1-6 Value 13, dB

COL. 7-12 Value 14, dB

COL. 73-78 Value 25, dB

Card 3

COL. 1-6 Value 26, dB

COL. 7-12 Value 27, dB

COL. 73-78 Value 38, dB

Card 4

COL. 1-6 Value 39, dB

COL. 7-12 Value 40, dB

COL. 73-78 Value 51, dB
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For n > 52 and for an explanation of the origin of the decibel values,

refer to the remarks made for the first bending mode values.

3.1.2.7 FINISH Card*

COL. 1-6 FINISH

3.1.3 Deck Setup Card Forms ("Source" and "Binary")

In the following illustrations, deck setups are shown

for execution of the program in both the source and the binary card

form (Control Data Corp. 6600 and Cyber 74 Computer System, using the
NOS/BE operating system).

The DISSPLA plot file (PLFILE) is copied to the per-

manent file, VIPRF.

Both illustrations refer to notes that are found at

the end of 3.1.4.3.

3.1.3.1 Source Card Form

Input Data

(cards can be 7" -

stacked)

Source Cards________

Operating System 7 7 J. i
Control Cards

(NOTE 2)

*Must be last card in every set of input data cards -- cannot be omitted.
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3.1.3.2 Binary Card Form

Input Data 7 Ei -fF - H, I~P

(cards can be tIH

stacked)

t~~ i T 11-I

Binary cardsEiI

Onerating Systemi W~F1T

Control Cards

~ .T :w!WFL.F - P F1_ Td- .f __

/ct t t P-tEF1WR

i 7

000000E 000 00000000000000000000000000000000000

220 22222222222222222222222222222 00 0 0 0 0 022222a222202222222222220222022222222222022222220 0 0 0 0

1 23333117 9113133333333333333333333333333333333333333333333333333333333333332 3 4 4 4 4 4 4 50515253$45,51 1 8 9 1111 V 11646511 11 3333333 1 1 1

I II1 111 1444444444444444444444444444 11 11 11 111 111 111 11 14444444444444 144444

4 2 4. 4 , 4 A II 4I 24144444442 4 4I 41122 42243 232 22 22 34 342A124 4 4 4 4 4 4 4 4 4 4 43 423 4 4 4 4 4424 4 44 442 4 41 4l 4I 4 4

5 5555 5555 5555 5555 5555 5555 E5555 5555- 5555 5555

6 6666 6666 666 666 6666 6666 6666 666 666 6666 66666
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3.1.4 Plot Programs ("On-line" and "Off-line")

In the following illustrations, deck setups are
shown for executing the "on-line" and "off-line," DISSPLA, post
processor plot programs.

3.1.4.1 "On-line" Plot Program

DISSPLA plots are produced on-line, on a
CALCOMP plotter.
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Ili1i 1111111111 111111111111111;1111111111111|11111111111111t

22, 222222222222222222222222222222222222222222222222222222222222

3333.33333333333331333333333333333333333333333333333333333333333

q444444 4 4444444444444444444444444444 444444444444444444i44444444

555555555555555555555555555555555555555555555555555555555555555

*6166666656666666666666666666666666666666666 665666666666

00000008008000000 00088888688880 088000000008008088800081

e99 999999999999999999oooss9999 u9999 9999999999.,

2 2 , 2 2 2 2 2 2 20 II 2 2) 24 2 I2 2 II 2 2 21 22 2 2 2 2 2 2 2 2 2I 2 2 24 2 25 2; 2I 2 2 2 2 2 2d 25 25 21: 2' 21 20 27 2 24 2
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3.1.4.2 "Off-line" Plot Program

Final plot information is copied to file
on magnetic tape (Tape 99). Then, this tape is transferred to an
off-line plotter system for graphical recording. However, before
any of this can be done, it is necessary to request (Computer Oper-
ations) the desired tape to be assigned to Tape 99. In the case
illustrated here, the tape number is L02391. Note that if the job
deck is submitted at the ASD Computer Center, Operations must be so
instructed through submission of card form ASD-59, "Magnetic Tape
Transaction Request." On this form the tape number and associated
problem number is entered; whereupon the form is submitted together
with the job deck. Finally, subsequent to plot program execution,
Operations must be directed to mount the tape on the off-line plotter
through submission of card form ASD-227, "Data Preparation Request."
This card must include the tape and associated problem number as well
as identification and plot information obtained from the day file of
the computer program listing.

-F F1 !_ ...E

O00010000O0000000000000008000000O000OOOOOOOOOOOOO0OO000OO0000O0

2 2222222222222222222222222222222222222222222222222222222222222
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jqgggg9 9999999999999999919999 g909999909999999999999ggg12 3 4 5 1 1 1 9 I 2 12 14 15 1 11 11 11 20 21 22 22 24 25 21 2 2121 3122 2 23 4 35 227 28 41 l 4142 43 45 47 0I 4411 5 2 51 54 55 51 511
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3.1.4.3 Keyboard Visual Display

Keyboard Commands

LOG-IN INFORMATION (see ASD Computer Center Inter-
com Guide)

ATTACH,PLFILE,VIPRF,CY=(NOTE3),ID=(NOTE3)
ATTACH,DISSPLA,ID=X654321,SN=(NOTEl)
XEQ,LIBLOAD=DISSPLA,TEK4010

DRAW=1-END$
LOG-OUT

NOTES:

1. SN = ASD for computer system A.
SN = AFIT for computer system B.2. Refer to ASD computer center handbook, CDC NOS/BE USER'S GUIDE
(latest revision).

3. CY = Permanent file cycle number shown in dayfile of computer
listing.

ID = Problem number under which permanent file was catalogued
(shown in dayfile of computer listing).
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SECTION IV

APPLICATIONS

1.0 Examples

To illustrate the applications of the prediction program, a

number of fighter aircraft are selected for a variety of equipment

locations, categories, and flight conditions.

1.1 F-4 (skin)

The inputs (card entries) are:

SKIN RESPONSE SANDL
H = 2000.0 ALTITUDE (FT.)
M = .77 MACH NO.
XE= 32.60 DISTANCE FROM THE LEADING EDGE OF

THE FUSELAGE AERODYNAMIC PROFILE (FT.)
RS = 0.00 DISTANCE FROM SKIN (IN.)

W = 0.00 EQUIPMENT WEIGHT (LBS.)
= .0400 THICKNESS OF SKIN MATERIAL (IN.)

D = 54.0 DIAMETER OF FUSELAGE (IN.)
MATERIAL = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = lB EQUIPMENT MOUNTING CATEGORY

The input, as it is entered on the input data cards, is

shown in Figure 7. (Each of the five examples in this section are

accompanied by their respective array of input data cards.) Note

that five cards per array are shown -- in agreement with the guide-

lines provided by Table I and 3.1.1.

As an illustration, this example is rather special. It is

interesting because the results describes the response of the unloaded
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skin (RS and WE = 0) for straight and level (SANDL) flight. See

Figures 8 and 9. The low frequency hump in Figure 9 represents the

vibration contributions of the first and second fuselage bending

modes.

1.2 F-16 (FCC)

Here, the prediction program describes the vibration input

to the Flight Control Computer (FCC) of the F-16 (Figures 11 and

12) during straight and level flight. This example introduces the

equipment configuration in which RS and WE are greater than zero --

as will be the case from here on out.

F-16 FCC SANDL
H = 13000.0 ALTITUDE (FT.)
M = 1.55 MACH NO.

XE = 7.50 DISTANCE FROM THE LEADING EDGE OF THE
FUSELAGE AERODYNAMIC PROFILE (FT.)

RS = 3.00 DISTANCE FROM SKIN (IN.)
W = 31.20 EQUIPMENT WEIGHT (LBS.)

.0360 THICKNESS OF SKIN MATERIAL (IN.)
D = 40.0 DIAMETER OF FUSELAGE (IN.)

MATERIAE = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = lB EQUIPMENT MOUNTING CATEGORY

1.3 F-4 (Instr. Panel, non-isolated)

This prediction problem describes the vibration spectrum

of the radar altimeter indicator (RAI) located on the left side of

the instrument panel, aft cockpit (Figures 14 and 15). The instru-

ment panel is hard mounted (non-isolated). Flight conditions are

straight and level (SANDL).
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-ID F-4 SKIN RESPONSE
Ml- 0-77
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Figure 9. Predicted Response of Skin, RF-4C
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Figure 12. Predicted Vibration Input to FCC, F-16
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-20 F-4 RAI
M- 0.71
H-2000 ft.

XE - 18-2 ft.

-25 R - 20 Ln.
a

SANDL
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-60-, jb5x i 100' 10
Frequency (Hz)

Figure 15. Predicted Vibration Input to RAI, Instrument Panel,
Non-Isolated, RF-4C
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F-4 RAI SANDL
H = 2000.0 ALTITUDE (FT.)
M = .71 MACH NO.
= 18.20 DISTANCE FROM THE LEADING EDGE OF THE

FUSELAGE AERODYNAMIC PROFILE (FT.)
R = 2.00 DISTANCE FROM SKIN (IN.)
W . 2.00 EQUIPMENT WEIGHT (LBS.)

= .0400 THICKNESS OF SKIN MATERIAL (IN.)
MATERIAL = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = 2B EQUIPMENT MOUNTING CATEGORY

DF = 57.0 DIAMETER OF FUSELAGE (IN.)

All hard mounted secondary structures, of which non-isolated

instrument panels are a member, involve decision criteria concerning

the location of the equipment item along the mode shape of the in-

strument panel (see para 1.2 of Appendix E and Figure E-6). As it

turns out c > X/4; so R(f) has been selected, plotted and the results

are shown in Figure 15. Note that if the user does not have a suit-

able estimate for the first bending mode frequency of the panel

(f cIb) then he may refer to the recommended values in Table II,

Section III.

1.4 A-7D (Instr. Panel, isolated)

The A-7D features an isolated instrument panel (isolator

natural frequency, fcIIa' is 45 Hz). This problem involves a Radio

Frequency Indicator (RFI) mounted on the instrument panel (Figures

17 and 18). We wish to predict the indicator response during SANIDL

flight.

The inputs are:
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A-7D RFI SANDL
H = 10000.0 ALTITUDE (FT.)
M = .80 MACH NO.

XE= 4.80 DISTANCE FROM THE LEADING EDGE OF THE
FUSELAGE AERODYNAMIC PROFILE (FT.)

RS = 1.50 DISTANCE FROM SKIN (IN.)
W = 1.20 EQUIPMENT WEIGHT (LBS.)

= .0400 THICKNESS OF SKIN MATERIAL (IN.)
MATERIAL = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = 2A EQUIPMENT MOUNTING CATEGORY

DF = 46.0 DIAMETER OF FUSELAGE (IN.)

The predicted response of the instrument panel, or the input to the

RFI, is shown in Figure 18.

1.5 F-15 (Black Box Input, Shock Mounted)

A black box assembly, consisting of the TACAN and the APX-76,

is located in the nose region of the F-15 (Figure 20). The assembly

is shock mounted. The isolator natural frequency is 25 Hz. We wish

to predict the vibration input to the shock mounts for the SANDL case

as well as for the buffet turn (BT).

The inputs are:

F-15 APX-76 BT
H = 25000.0 ALTITUDE (FT.)
M = .90 MACH NO.
X = 10.1 DISTANCE FROM THE LEADING EDGE OF THE
6 FUSELAGE AERODYNAMIC PROFILE (FT.)

RS = 5.00 DISTANCE FROM SKIN (IN.)
W = 54.00 EQUIPMENT WEIGHT (LBS.)

= .0400 THICKNESS OF SKIN MATERIAL (IN.)
MATERIAL = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = lB EQUIPMENT MOUNTING CATEGORY

DF = 40.0 DIAMETER OF FUSELAGE (IN.)

The entry condition for buffet turn is M=0.90 and H=25,000

ft. Note that the entry condition, or reference straight and level,
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Figure 18. Predicted Vibration Input ot RFI, Instrument Panel, Isolated,
A-7D
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is automatically plotted in the program along with the buffet turn

curve (see para 3.1.2.1 of Section III). The resultant plots are

shown as Figures 21 and 22. The impressive rise of the vibration

level in the region of 35 Hz during buffet turn reminds us that

severe spectral levels, though brief in duration, can be encountered ...

and we add here, that they often go unnoticed by the vibration en-

gineer.

1.6 F-15 (Black Box Response, Shock Mounted)

We repeat para 1.5, except now we wish to predict the

response of the assembly mounted on the isolator. If we change

category I(b) to I(a) and enter the isolator natural frequency as

fcIa 25Hz, we may then add the remaining inputs of para 1.5 to com-

plete the program (Figure 23). The equipment response for entry

(reference) SANDL and, finally, for BT is shown as Figures 24 and

25. Here, we see the equipment response -- an excitation magnified

significantly by the isolator transfer function.
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-30 F-15 APX76
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Figure 21. Predicted Input to APX-76, Isolated, F-15, for SANDL Flight
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-15 F-15 APX76
11-0.90
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Figure 22. Predicted Input to APX-76, Isolated, F-15, for Buffet Turn
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-30 F-15 fWX76
M- 0.90
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Figure 24. Predicted Response of APX-76, F-15, for SANDL Flight
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Figure 25. Predicted Response of APX-76, F-15 for Buffet Turn
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SECTION V

REVIEW

1.0 Discussion

This work concludes with a discussion that briefly reviews the

general philosophy of the prediction method, summarizes results thus

far obtained, underlines some remnant problem areas or shortcomings,

and finally, terminates with recommendations for future studies.

Sections II and III show that, in the main, this prediction method

employs the cross product of input and tranfer functions both of

which are utilized as variants of a basic equation whose curve is fun-

damentally sigmoidal in form and plastic in temperament. Indeed,

in this approach to vibration prediction, functions of a consummate

virtuosity are all but mandatory -- and thus far, the flex function,

thought often distended in the application, has yet to be breached

in the trial. It will remain for future applications (probably in-

volving other special flight conditions and physical configurations)

to determine the ultimate limits of its adaptability; in the meantime,

it seems to be working reasonably well.

But this prediction approach is not solely preoccupied with the

manipulation of an abstruse function. The process is also shaped

and otherwise supplemented with large doses of empiricism, chiefly

in the form of vibration data which is looped back into the various

functions (most notably, the special functions) to provide corrective
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information resulting in readjustments of the function parameters.

In general, the more relevant, the more detailed, and the more per-

ceptive the data choice; the more accurate the results. We go fur-

ther: the more details that are known about the aircraft skin, of

the equipment mounting method, of the equipment size, shape, function.

and weight, of the class of the equipment support structure used, of

the equipment proximity to special and significant physical config-

urations (guns, flaps, speed brakes, landing gear, refueling doors,

cavities) -- the more that is known of these specifics, the more

readily transfer and special functions can be shaped, sized, and

integrated into the prediction format to further the advance of a

more realistic prediction end.

With these guidelines in mind, it is useful to review some

deficient areas of the vibration data process and reflect on its

consequences concerning the results of this prediction technique.

1.1 Instrument Panels

Extant vibration data covering instrument panels is rel-

atively scarce, especially data from pickups that measure the input-

output properties of the panel or data from response pickups that are

located in the central one-third of the panel (central one-third of

the half panel, if the panel is tied down at the center). Data in-

dicating the panel weight, the mounting method (isolated or non-iso-

lated) and the isolation frequency, if isolated, is nearly always

unspecified and must be ascertained separately -- often at considerable

difficulty. From these observations, it is easy to deduce that the
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instrument panel transfer functions for the isolated and non-

isolated case (Categories Ha and lib) will, in all probability, be

adjusted as additional suitable data becomes available. Finally,

it is worth noting that instrument panel vibration, because of the

severe levels, should be recorded, wherever possible, during violent

flight phases such as buffet turn; especially for those aircraft

whose cockpits are located near to, or over the wing areas.

1.2 Skin

Pickups on the skin are, sometimes, not skin mounted --

being mounted on adjacent frames, for example, and if they are placed

at the central panel area, they are often of a size (mass) to roll

off the high frequencies and so one must apply adjustments to the

data in order to derive the transfer function (see Ref. 8). Despite

these problems, the skin transfer function derived and used for this

prediction process seems to be reasonably accurate for curved aluminum

skin surfaces, forty thousandths of an inch thick. Suitable measure-

ments on other type aircraft surfaces (including the wings) should

be obtained, however, and much useful transfer function information

can be developed for surfaces of greater thicknesses, and for that

matter, surfaces of different geometry and composition. Boundary

layer microphones remain a problem. They are usually massy; and, if

anything, they (rather than accelerometers) are the ones to be moved

over near the frame to reduce mass loading. Boundary layer microphone

data are rarely accompanied with information indicating whether or

not the data has been corrected for the boundary layer thickness and
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the microphone effective diameter. The diameter is almost never in-

dicated; but it should be. Sufficient spatial information (fuselage

station, for example) should always be included with the microphone

data in order that the down stream distance can be determined.

1.3 Buffet Turn

Vibration data covering the buffet turn (BT) maneuver is

also rather hard to come by, thus the special function [S(f)] derived

for the BT maneuver should be viewed as tentative; subject to future

adjustments, if and when new data indicates. The general spectral

characteristics occasioned by this maneuver, it is interesting to

note, are similar to those generated during pullups; and if we are

careful not to push the comparison too far, they are rather similar

to such flight phases as lowered speed brakes, flaps, landing gears,

and for that matter, open refueling doors and cavities. Processed

data and extant vibration records should be sought and examined when-

ever opportunities arise to obtain valuable parametric information

about these flight phases. Because quite apart from their being

valuable contributions to the prediction process, the sudden bloom

of their spectral peaks (as much as 25 dB!) provides instructive

warning to equipment vibration and reliability engineers that straight

and level vibration is only a part of the environmental history.

1.4 Forward Looking Radar Zones

The high frequency vibration fields of forward looking

radar zones tends to be appreciably higher than the norm. The

reasons for this seem to be due to the relatively empty air space
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provided by the radome in combination with the low internal damping

of the radome cover. Without the mass loading and lossy damping

attenuations provided by the usual dense equipment packaging, this

area, not surprisingly, will exhibit vibration levels (above 150 Hz)

in excess of 6 to 10 dB above that of predicted levels. Because of

this, HM(f) and MM(f) have been adjusted (in the program) to cover

applications for equipment attached to forward looking radar bulk-

heads. Future additional data may indicate that further adjustments

and improvements are desirable.

1.5 Sinusoidals

Sinusoidal-like vibration is present in various regions

of the aircraft. It is found in the presence of blowers, pumps, gen-

erators, refrigeration units; and, most conspicuously, it is seen as

one approaches the engine compartments. Here the vibration content

may be fairly described as consisting of predominant sinusoids,

superposed on a subordinate, random background. There is no provision

in this method for this class of vibration; there should be.

1.6 Determining Rs

Normally, if the equipment is located on primary structure,

R is chosen as the nearest distance from the aircraft skin to the
s

equipment attachment point. Although this criteria may be modified

as the method is applied more and more, the interpretation stated

appears to be reasonably workable. However, its application to

equipments attached to shelves and beams (secondary structure) is

not so certain. At present, the author has chosen the nearest dis-

tance from the skin to the place (point) where the member attaches

to the primary structure.
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This criteria, too, could change in the future if repeated

applications suggest.

1.7 Future Work Areas

The prediction method and its associated computer program

may be readily extended to cover vehicle locations and in-service

operations not covered in this report. The following flight con-

ditions and configurations are considered tm be sufficiently important

from the vibration viewpoint to warrant future considerations, and

are listed for review.

a. Speed brakes, pullups, flaps, landing gears, and open

refueling door operations.

b. Gunfire.

c. Vertical fin vibration prediction.

d. Wing locations; including missiles and their

launchers.

e. Cavities (ports and open weapons bay).

f. Stores and pylons.
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APPENDIX A

AERODYNAMIC PROPERTIES

1.0 Equations

The properties of P(f) are determined from the following equations

and procedures:

= (.007)2 q 2(6b
(1+.14M2 ) 2U

fo- = .61 U/6 b  (A-2)

6b = 60 (P/Po) (A-3)

- - 1/10
-1/5Re x l 2

6 = 0.37xRe-1/5 1+ (A-4)

06.9 x07)

where:

P m(f) = max value of P(f) (PSF 2/Hz)

q = dynamic pressure, p U 2/2 (PSF)

6b = boundary layer thickness (ft)

M = Mach number

U = free stream velocity (ft/sec)

fo- = characteristic, or locator frequency of the flex
function at the 6 dB down point (Hz)

6 = boundary layer thickness at zero altitude (ft)
0

p = mean density of air at flight altitude (slug/ft 3

Po = mean density of air at zero altitude (slug/ft3
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x = distance downstream from the leading edge of the
aerodynamic profile to the equipment location (ft)

Re = U x/v = Reynolds number at distance xx

v = kinematic viscosity (ft 2/sec)

With the mach number and altitude given for straight and level

flight (SANDL) the boundary layer parameters Pm(f) and fo are then

determined. A graph (Figure A-l) is used to obtain V'. These three

parameters, assigned to the flex function of Figure 6 of the main

text, completely defines P(f). To obtain P(f), in dB, refer to the

graph shown in Figure A-2. A typical example of a boundary layer

pressure spectral density curve (P(f) as a function of frequency)

is shown in Figure A-3.
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Figure A-3. Example of P(f) as a Function of Frequency
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APPENDIX B

AIRCRAFT MODE SHAPES (FUSELAGE)

1.0 Terminology

The fuselage bending mode shapes are identified by the follow-

ing symbolism: f = mode frequency (Hz)

n

0(x) = normalized mode shape

FBBVS = first body bending, vertical, symmetric

SBBVS = second body bending, vertical, symmetric

x = aerodynamic distance downstream (inches)

L = maximum value of x (inches)

F.S. = aircraft fuselage station (inches)

2.0 Modal Shapes

Each deflection curve has been squared and normalized at the

forward fuselage location corresponding to x=O. For some aircraft,

x is approximately the same as the fuselage station; for others, it

is not. Immediately following the two graphs of the first and sec-

ond bending modes is a sideview of each aircraft that identifies the

x and L parameters. Also included is a notation relating the x=O

coordinate to that of the aircraft fuselage station.

3.0 Derivation of Modal Properties

For fighter aircraft types not included in this Appendix, it

will be necessary, as stated in Section III, to obtain the required

modal properties and enter them into the program deck before the
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prediction scheme can be utilized. The required modal shapes and

frequencies are usually obtained from data abstracted from6the air-

craft ground vibration test report (GVT Report). The determination

of LM(f) requires other strategems. In the absence of vibration

data, LM(f) must be estimated. The procedure for this step is found

in Reference 8 and is here repeated.

LM(f) = A +20 log (L/B) +40 log (fN/C) (B-l)

where:

LM(f) = property to be determined

A = LM(f) for a known, similar fighter (dB)

L = length of the new aircraft (inches)

B = length of a known, similar aircraft (inches)

f = frequency, FBBVS, of the new aircraft (Hz)n

C = frequency, FBBVS, of a known, similar aircraft (Hz)

The maximum value of the low frequency transfer function,

L2(f)M1 may be estimated using the following relationship.

L2MM = LM(f) - 6 (B-2)

where adequate vibration data is available more desirable results

may be achieved by noting G(f) (during SANDL flight) and, through

the use of equation 14 (Section II), solving for LM(f).

P(f) L[n(X)LM.f)] = G(f)

and, (B-3)

G(f)
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Note that this procedure requires that the first bending mode shape

be determined. Also, best results are obtained if one selects G(f)

proximate to x=O where the mode response is large and usually con-

spicuous. L2 (f)M may be determined by the response of the second

bending mode G(f), relative to the first bending mode value.
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APPENDIX C

TRANSFER FUNCTIONS --
LOW, MEDIUM, AND HIGH FREQUENCY

The following comments offer supplementary information to that

contained in the parameter blocks of the three transfer functions.

Most of the topics discussed have to do with operations that are

either stored or computationally integrated into the computer pro-

gram format.

1.0 Low Frequency Transfer Function, L(f)

Note that when the second mode is specified the first bending

mode transfer function changes as follows: x' becomes 0.7, a' is

changed to 0.23 and f assumes 1.54f n . The second bending mode

transfer function L2 (f)M assumes the following parameters:

f2n = 1.8 f2n

0.2 V= 0.2

x 1.8 x = 0.555

a 1.0 a' 1.8

2.0 Medium Frequency Transfer Function, M(f)

The maximum value of M(f), which is M m(f), is reduced by AMm(f)

as R approaches the skin; that is, as Rs approaches zero. This

feature, stored in the program, reflects the fact that as the equip-

ment location moves outwardly toward the region near the skin the

medium frequency vibration content begins to drop out.

Some fighter aircraft feature large internal panels, the nose

avionics bay of the F-Ill for example; and to allow for this spectral

downshift, L(f) is translated down frequency by approximately 50 Hz.
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3.0 High Frequency Transfer Function, H(f)

Figure C-3(b), among other things, shows that, contrary to the

behavior of Mm(f), Hm(f) increases as the aircraft skin is approached.

4.0 Special Parametric Relationships

The first and second bending modes exhibit a peaked character-

istic at their mode frequencies. Whenever this happens, that is,

whenever the low and high frequency rolloff segment of the flex

function peak at the same frequency, say fn , then f and fo may

be defined in terms of fn . This statement is best demonstrated by

use of the following sylloge.

Always, xf = f and x'fo,= f
O x O x

where: f = the frequency at xx

and: f - = the frequency at x
x

Thus, x = f x/f and x' = fx'/foI

Now, for the peaking case in which fx = fn = fx , it follows

that

xf f = xf o

And so, fo = fn/x and f 1 = fn/xI

As observed earlier, the peaking form of the flex function appears

for bending mode applications; it also appears in the description

of the medium frequency transfer function, M(f) -- only to reappear

once again as the limiting case for Hm (f) when Rs and WE are

assigned large values.
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Figure C-I. Low Frequency Transfer Function, L(f), for Fighter Aircraft
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TABLE C-I

PARAMETRIC VALUES FOR FIRST AND SECOND BENDING MODES*

(AIRCRAFT FUSELAGE)

First Bending Mode

Aircraft Lm(f)1  fn

Type (dB) (Hz)

RF-4C -122 14.3

F-16 -131 12.9

F-Ill -134 8.5

A-7D -129 15.2

F-15 -127 8.5

Second Bending Mode

Aircraft Lm(f)2  f2n

Type (dB) (Hz)

RF-4C -129 19.0

F-16 -133 32.5

F-ill ----

A-7D -140 23.0

F-15 -131 27.8

*See Appendix B
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APPENDIX D

SPECIAL FUNCTIONS

The purpose of the special functions is to provide an appro-

priate function which, after having operated on P(f), results in

a specific input to the transfer function elements that, in turn,

predict the vibration input spectra of aircraft equipments during

flight conditions that deviate from the smooth, straight and level

norm. Such flight phases as buffet turn, pullups, takeoff, landing,

rough air turbulence, proximity to open speed brakes (flaps), re-

fueling doors, chin effects, including open weapons bay cavitations --

all of these conditions invoke special functions, a limited number

of which are described in Figures D-2 through D-4.

1.0 Available Functions

Four functions presently incorporated into this Appendix

describe the following flight phases: buffet turn (BT), takeoff (T),

landing (L), low frequency atmospheric turbulence (TB). Several of

the special functions involve a series of distance parameters listed

in Table D-1 and illustrated in Figure D-1.

1.1 Buffet Turn

This excitation results from tight, high g turns that

appear only infrequently in the fighter mission profile. The re-

sultant levels, however, are sufficiently severe (see Figure D-2)

to warrant inclusion. Note that excitations arising from pullups,

speed brakes, flaps, landing gears, and open refueling doors belong
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TABLE D-I

Downstream Distance (x) for Special
Functions S BT(f)' STMf and SL

Aircraft xBT xT ___L

F-4 32.3 35.3 35.3

F-ill 38.1 47.7 47.7

F-16 27.1 29.5 29.5

F-5 27.7 28.3 28.3

A-7D 20.5 25.4 25.4

F-15 39.1 40.2 40.2

*in feet
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in this family of special functions. They have not, as yet, been

synthesized for the current computer program. The pullup phase

(PU), be it noted, is, in its main characteristics, sufficiently

close to that of the BT phase to allow temporary substitution.

1.2 Takeoff

ST(f) is derived from F-4 data and is referenced to that

aircraft at the straight and level flight conditions noted in Figure

D-4. Although this approach may be suitable as an approximation

for most predicted results, it is prudent 
to add 10 logl0 Tmax/5xl0

4

to the high frequency portion (see H(f)) of the final predicted

spectrum when the aircraft features engines with a maximum thrust,

T , appreciably greater than 50,000 lbs. Note that this last pro-

vision has not yet been entered into the computer program.

1.3 Landing

SL(f) emphasizes the excitation of the fuselage second

bending mode (vertical); otherwise there is no great distinction to

this flight phase.

1.4 Low Frequency Atmospheric Turbulence

This function is, in effect, added to the SANDL flight

phase of the aircraft to provide emphasis in the low frequency

regime, Simulation of rough air characteristics is the objective

of this special function and may be used in conjunction with P(f)

at any altitude and mach combination so long as the flight conditions

are straight and level.
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SL( f)max

;10

0

0
5

0

0

Special Function, SL(f), For

Landing Phase. S (f) = +12 dB
1

S-5 L max

x = 2.0 x =0.5

f 6 CL f - " c

2 2
-10 f /2 0.3 0.4 2 f2n 0.3 .6

1. Relative to sand L flight, M = 0.93, H = 3000 ft
Mat xL (see Table D-1).

2. f2n = Second fuselage bending mode, vertical, symmetric.

-15 3. SL(f) 
> 0 dB.

L

4. f' = K f /x', where K 1.0 and fc f'2n/2

-| I J * ! 1111I 11 i I 7 89 3 1 02

10 2 3 1 5678910 2 3 4 5 6 78910 2 3 4 56 789
f/f 0. f f/ fo0'

Figure D-5. Special Function, SL(f), for Landing
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f If

TB(o

5 -

CC-,

-- -1 eciat Furnct,iun, S TB(f), For Low Frequency Atmo-

f,, -

t

5.0 H2 '1 C) 3 1.0

1. Relative to (f) q3 Sand L flight

2. i n Fis fiiselage bending mode, vertical, symmetric

S 0
TB 0 0 d B

fi o K f,/x', where K =1.0 and fc fn fi / fo

' > 14568910 2 3 456 789 10 2 3' )" 5 y 9

f/f
o

Figure D-6. Special Function, S TB(f), for Low Frequency Atmospheric

Turbulence TB
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APPENDIX E

EQUIPMENT MOUNTING CATEGORIES

1.0 Category Selection

Table E-1 provides a number of equipment mounting configurations

that, with the possible exceptions of categories III and IV(a), rep-

resent equipment mounting methods commonly encountered in fighter

aircraft. By referring to the simplified drawings of the table,

the user may choose which of the configurations most closely agrees

with the user's particular equipment mounting situation. Having

selected a category, the user has immediate reference to the adjacent

remarks column which identifies and locates the transfer function

corresponding to the selected category, All such transfer functions

are, of course, stored in the program card file and are automatically

selected when the user identifies the category during the input steps

detailed in Section III.

1.1 I(b), A Special Case

Note that Category I(b) is simply the high frequency trans-

fer function, H(f), and represents the only case when H m(f) is cor-

rected for the equipment mass loading, WE (see Appendix C). Mass

loading corrections for the other categories are integrated into

their respective transfer functions, Y(f); this can be seen by re-

ferring to the associated graphs of the transfer function curves

(Figures E-1 through E-5),
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1.2 Spatial Adjustment for R(f)

Predicted response magnitudes of the secondary structure

are based upon structural transfer functions, whose maximum values,

Y (f), are taken to be at the first bending antinodal point of the

shelves, racks, or instrument panels (Figures E-5 and E-6). Thus R(f)

represents the maximum expected response of the structure and this

is usually at the midspace point. For many fighter aircraft con-

figurations, the equipment mounting points are located rather close

to the end constraints of the secondary structure. From the equip-

ment response viewpoint, this situation represents the case where

R(f) tends to approach G(f) and thereby induces the following de-

cision criteria (not yet entered into the computer program); a

criteria which allows the user a choice of responses, R(f) or G(f).

If e < L/4
(see Figure E-5)

let R(f) = G(f)

If the above condition is obtained, then the user may

reject the computer output of R(f) and select G(f).
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TABLE E-I
Transfer Function Categories For Equipments

Mounted In Fighter Aircraft

RY REMARKS

WE RM) See Fig.

I(a)E-I (a)

I(b) WE G(f) See Fig.

E- I(b)

and Fig.
G(f) C-7

RSee 

Fig.
11()_ 0 0 0 E-2(a)

I and Table

Il e / E-II

I RM)

I(b)E1 See Fig.

b)0 0000 E-2(b)

and Table

G(f)  E-II
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TABLE E-I (Cont.)

I r I See Fig.

IE-3(a)
111(a) A

I tG(f)I

See Fig.

III(b) 
, -0"I 

GM E-3(b)

G(f)

dB wise,

add Fig.

E-J(a) to

Fig. E-

3(a)

o IG(f fn dB wise,

add Fig.

Ty)b) E-] (a) to

Fig. E -

6(f) 3(b)
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TABLE E-I (Cont.)

CATEGORY

R(f) IR(f) See Fig.

R() WE E-5

See Fig.

E-7
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15 15L.0 1-,.5 1.9

X,X Ym (f) +12

xm M ' ' ' ' '

I 10 20 4oQ 80 160 200

WE - lbs

56 8910 2

- 56 7891

f1f
0

f f

*-1b Equipments Attached to
Primary Structure Through
Tsolators. Y (f) = +6 dB I

- x = 
2.01 x' = 0.51

f f 2 6'

3 1
fn/2 3 0.2 2 f 0.2 1. 0

1. W E  200 lbs (see chart)
-20 2. f f /x, f =f/x'

0 n 0 n

3. f n isolator natural frequencyn
4. For WE < 10 or > 200 lbs, use same

-25 - values as E W= 10 or 200 lbs

2 3 5 7 0 2 3 152 3 45 6789102

f/f
c

Figure E-1a. Transfer Function for Category I(a)

118



AFFDL-TR-77-101

3' I

0 0 dB H,(f) -121 dB - -

-10

Equipments Attached to Primary

Structure, Non-Isolated.

H m = -121 dB1

x 2.0 x =0.5

-20 fo A fo 4 z

225 Hz 0.3 5500 Hz 0.6

NOTES:

1. Reference 1 g 2/Hz/reference

2 2(.0002 dynes/cm ) /Hz at
R = 0 inches, WE 0 lbs.

Ws = 0.5 lb/ft
2 . See Fig

-- 0 C-3(b), Fig C-3(c), and
Fig C-3(d)

2. =0.3 for R > 0 inches
s

- -- I

.10 .Z .3 4 1 .0 2 4. .. 7h9 1.0 4 9

f /f. f/f.
FREQUENCY RATIO

Figure E-lb. Transfer Function for Category I(b)
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0O 0 0 0

00

'd-1o

N I. Transfer Function, Y 2 f,frEupet

x 0. 1.0 X4' = 0.5 0

0 f 0 C

L2. 1f f 0is unknown, let fc = 43 Hz. See Table I.

236110 c' 22 3'10 7 4 5 6789102

ffC

Figure E-2a. Transfer Function for Category IT(a)
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20

4 T.5.6.7,

0/

&3

5 57811r

PQo

Transfer Function, Y2B (f), For Equipments Mounted

In Instrument Panels - Non Isolated. Y (f) = +14 dB

x =
3.0 X, = 0. 50

-10 / , .

O 0 o 0 c

first bending mode of the instrument panel. See Fig. E-6.

2. If f is unknown, let f = 40 Hz. See Table I.
f C

{

Figure E-2b. Transfer Function for Category II(b)
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5

0.3-20 48 66 A"

I0 3

R -5 Rack

- 0Isolated 16 0 40 go 160-'00

Y (f) = +6 dB [-b
m

x =  2.0 xo a 0.251

6 +t fWE as
0 2. x0 .2

f/21,2 0.3 2.0 4f 1,2 0.2 2.01

I. @ WE = 200 lbs. See above graphs.

-Z0 2. f = K f /x and f " = K f /x' where 3.
-" O c 0 c

K 1.0 and f the isolator natural
c

frequency."7

3. WE = vt. of total equips. on shelf or

-- in rack.

For WE < 10 lbs, go to Category I(a).

11110 Ihul I , iil

,,689 .... ,,,8 0 2 3 4 56789!10 2 3

L-

Figure E-3a. Transfer Function for Category III(a)
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1.4 1.5 1.6 1,.7 1.8

zo0 Z4

15 o .5

0~~~~~ 4)0a o e , o
77

20 z 0

"S ,S O H W,d10 20 4 80 1(.0 200

~~Rack Non-Isolated. Ym(f) = j B
1

S -2 x=201.30.s

C3

2. fo =K fc/xand fo=K f/Xwhere K=l.0and f = the

shelf first bending mode; if unknown, let f = 30 Hz. See

Table I.

-ILS
3.WE w oa quipmentss)onrdshelf. O

-. For WE <1i0 lbs go to Category V.

-~ ~ C-r--- --- I%L -t I I

- Q '- 2-3 4567893100' ' 2 --3 4 56789'1O0''  46"9rrrO

c{

Figure E-3b. Transfer Fumtiom for Category It(b)
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X,X

30

P:)/

Z G

0- 1'0 5

K" : '5

Transfer Function, Y (f), for Equipments Attached

To Primary t,ructure Through Bracketry or Flat

Panels. Y (f) = +33 dB
m

x = 1.42 x' 
= 

0.70

f B 0. f V 3 L

'1x2 0.1 0.75 fc/x' . J

. For WE < 1.0 lbs. See graph.

2. f =first bracket or panel resonance.
c

00

Figure E-4. Transfer Function for Category V
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G(f) Category IV(b)

G(f)R(f 
2__ _ _ 

at g r V b
2

Figure E-5. Midspan Location of R(f)
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- 0

~0L
Transfer Function, Y (Consisting of M(f) and H(f), Modified)

For Equipments Attached to the Bulk Head of the Forward
170 Looking Radar. Mm(f) = -141 dBl , H (f) -114 dB2

x 2.5 x =0.4 x = 2.0 x, = 0,5

f 8 a f 8 a" f 3  l a f - .
40 Hz 0.3 1.0 250 Hz 0.3 1.0 350 Hz4 0.3 0.8 5500 z 0.6 1.3
1. See note 1 of Figure C-2(a).

2. See note 1 of Figure C-3(a).

_ 350 Hz(t)-iqA 3. f 0 z

4. At t = .036 inches.

5. See note 4, Figure C-3(a).

0 o .0 .2,. 0 0

Figure E-7. Transfer Function for Category VI
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APPENDIX F

74/74q rPT COMPUTER PROGRAM PT14 4.5+414 GE/16/77 11.11.?B

Flr'A% 'TCrF(I T,nUT 'JT,T = =INPUT,DLFIL ) VIPPF 2
MHFHI Fro- rACTO,Hl-Pf.CLL-CFF,FrO' H(F) VIPRF I
PWFLr cCc rtCTOF, LOW- no.ROLL-OFF,POR H(F) VIDPF 4

C iHCFAPY 4AYIPUP VALUF OF w(r) VTPRF 9
C AHI Frct FArTOF,HI'w-c -rp.OLL-OFF=OR.4 rarTOR Or Y(F) FOR VIPRF 6
C7[:'IFTFn TAlLC'Y VIPPF 7

A WCFY!<'G VA.USFPn 4WEN CAL.-ULATINr F?HFHI VInRF 8
C fLcHT Frru ForT-P,6TG -Fo .ROLL-OFF,FOR L(P) VTOPF q
- L LC CP' ACTnP, LCW-cP:. z!fLL-OFF,FOR L(P) vlPR

P  
io

in AL0'AHJ Pfr" FArTnFH H-TCH ),COLL-OFF,nFO C(F)-LANrIklG PHASE VIPPF 11
r PLtLC F(c rAeTn , IqW_cP-.ROLL-OFF,rOQ S(})-LAMrIT'G PHASE VTDPF 12

6L02HT SL
r p

, FaCTof, Trq-mPC.ROLL-OFF,FOR S(F)-LANOINr PHASE VPPF 13
C ALKnL( cLCFf PACTnP, LrW-FREl.ROLL-CFF,FOF S(F)-LANOifG PHASE VIPRF 14

ALKt4A mPt VAL1Ic O -(F)-LANnINC DwASr VPRP 15
IF C ALNXWI 0CP1.PP'r.FATI)HTGH FREQ.RCLL-.FF,FO? S(F)-LANrINr PIASE VIPRF 16

C ALNYLr NPRw.FPC.FATTC, LOW FRFQ.P(LL-CFPr,OQ S(F)-LANf.TN, PEAIE VTPPr 17
C tL' FrQ* FtTOF,LlW "En.PILL-OFF=FORM FAOTOR OF V(F) FCR VIDRF 18
r FrrIFT70 rAT-(7RY VJPRF 19

I tLA 4PP*V US71 POP cTOPINr FORM FACTORS OF TFANSPEP FUNCTIONS VIPPF 20
pm r WprK rA L ri-ATlN'! L(r)--(Fl-"(Fl VTcR

r  
21

PLT ArPlY 'J7z FOi) 9T3RI !r INPUT ALTITLCr V9LUF9 VT-PF ??
r 6LTTUr APy UFFrI POP "O7TM, ALTITUrE TAELLAR VALUES VlPQF ?3
. AL'FHI r(Pm PA TO,HI'H-TPLO.OLL-OFF,FO

R L (F) VIPRF ?4
f 2 VI-RF 25

PF r PLPFLr ;C- FACTOI , LOW-'RTn.ROLL-OFF,FOR L (F) VIPRF 26
2 VIPRF 77

C AMtVjC 14 '0 . VIPRF 28
I AWFP FrP FACTnc,HTSr-F--n.RnLL-OFF,FnR -(F) VIRF ?q
2 tLC FCFFr.TrF,, LW- cPEn.ROLL -OFF,FOR W(P) VIOPF 30Af 01, m A Y Il V5LIK CF M(r) VI

mP F  
71

" APFHI FC0f FArTntI ,HTGW- O. ROLL-OFF,FOR 0(c) VIPPF 32
r rvrFrN Arpty LT- FOP 

T
zTRIWOG AVERArE nENFITV TA3ULAP VtLUES VlDPF 33

C ev, AFRAY US O FOP STIRTNr 'VZRArE DRrSSURF TAPOLAR VALUES VIPPF 14
1 F'tHT !LCCF FPATCPP Tr'-r O.FOLL-OFF,rOR L(F)-INITTIAL VALUE VIORF 35
C r C'LrLr SLCV7 Fr,TO, LC'4-lRFn.POLL-OFF,FOR L(c)-INITIAL VALUE VTnvr ?6
I F70F AFPA

v 
PR TAIIIL9R 07TA VALUES USE) WHEN CALCULATINC FZPF VTPPR 37

rprHI SLfFE FATOR,6TH-PCO).ROLL-rFF,FR HIP) VIPRF '8
N"LC FLC

c
F FA-TOP, Lr'4-FRFO.OLL-OFP,P,R 4(F) VIPPP 1)

r rHT SLrc FAC TP,-TrlH-F PO.POLL-OFF=SLrPE FACTOrP OF Y(F) FCP VIPPF 4C
, Sr!-FIl

r
n OAT-IO?Y VIPRF 41

C rLPwl SL
r

r F TnR,, I.TH-F£E.POLL-OFF,FOF L(F) VIPRv 42
r rL"1C SLfF FArTrR, LP-FDEn. PLL-OFF,FOR L(F) VTPRF 45
I LC cLrl

r 
F6CTrP. Lr.J-FRE .ROLL-CFF=SLOcF raCTnP OF Y(F) FOR VI-PF 44

C CFETFIEn rATfrP=!v VOPRF 45
1, r 0L2FH SLCF!: FACT P,t-T'4-FPQC.ROLL-OFF,FnP L (%) jIPQF 46

m 2 VTPRF 47
r-L;FLC LrP" FtCTOR, LC4 PRFQ.POLL-OFF,POP L fc) vIPPF 46

r 2 VIPPF 49
r P-'Hl SLCCF FATnP,TFTrH PPEn.ROLL-OFF,FnF 4(F) YT

O
PF 51

1:*rFL3 '7LCaF FAfTCR, LrW FRIO.ROLL-OFF,FOR M(F) VIOPF 51
roP rLrFr F8TrR,1-IrH PRL').PnLL-OFc,POF P(F) VIPPF 5?

C rUFAHI FrPl FACOPHIr cPrO,ROLL-OFF,POP S(F)-"UFF'1 TURN PFASE VTORF 53
C PI,'ALC FCvt FnrTOP, 1.f l ? OOn,ROLL-OFF,FOQ S(F)-BUFFET TURN P1-ASE VTcPF 54
r PUrrHT sLrF FAITOP, ITrI FPE.POLL-OfFF,FOP S(F)-9UFFT TURN PHASE VIPPF 55

rC . UFC=L rFLTA VALIJF FOP S(F)-n'UFFT TURN PHASc VI-RF 56

S FLF71 7 LrrATrr PC".,HIG- FP:).R3LL-OFF,FOr Str)-PUFFET TURN PHASE VIPRF 17
r FUFF71 LcrITOR F:r'., LO)4 PRrl.ROLL-CFF,cOR S(c)-nUFrFT TURN PHASE VIPPF
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74/74 r PT=l FTN 4.5+414 0/16/77 13.11.2A

FUFVAX MAYT0U0 VALUE OF S(F) POP BUFFET-TURN FLIGHT PHASE VIPPF 59
nUFYHI N0PTr.FAEO.00TTO,HT,H rRFO.ROLL-CFF,FOF 9UFFFT TURN PHASE VIPRF 60

CF PUFXLC NCR-.FRrO.FATIO, LOW FREO.ROLL-OFF,FOR 9UFFET TUPN PHASE VTDRF F1

. r SCFr CP qOINr,CI(RP7NT VALUE VIRF 62
CATrPY EFUlP.rCUNTTNG rATEGORY,rURREKT VALUP VIPRF 61
fCCNST PrTlTC OF FP7O. 1ALUE nY WHIH THE FRE3.IS INCREASEO VIPRF 64

. COQLFt VALUF CF CoPRFO.TInN TO MAXIMUM VALUP OF L(F) VIPRF 65
F5 m CrL2F VtLCE CF CCRRFrTION TO MAXIMUM VALUE OF L (F) VIPPF 66

r ? VIPRF 67
0 rim rIAz24jA(1ATrrOPl 1A) VIPRF 68
C fIAAHT PCRw FArToP,HIrH CPrO.OnLL-OFF,FOR SATEGORY IA VIPRF 69
c CIPAL F(O* FATOP, LOW PRFn.ROLL-OFF,FOR CAlEORY iA VIPRF 70

?n C CIAAWr APFAY FCR FTORI r T4RULAR FORt FACTOR VaLUES(HIGH FREC. VIPRF 71
RCLL-nFF FOP OATrr)RY 1A) VIPRF 72

CIAlh zLCcF FPCTOP,HIGH FPEO.ROLL-OFF,FOP Y(F)-CATFrOPY IA VIPPF 73
rIPL L .LCFF FOITOP, LrW FPEn.POLL-rFF,FnR Y(F)-CATErCRY 10 VIPRF 74

C C18FK FIFST FLUSLAGI 17NOTlr mOOE FRcO.,FOR Y(F)-rATErnRY IA VIPPF 75
7q I CIAFZ LCCl

T
nR FPFO.,HTr4 PREO.ROLL-OFF,FCR Y(P)-rATEGOPY iA VTPRF 76

0 ClaF7L LC"3TnR F9LO., LOW FPEI.POLL-OFF,FOR Y(r)-CATErOPY IA VIPRF 77
C rlaAy MAYINIM VAL117 OF Y(P)-fT lrGnpy IA VIPRF 78
C IIVWP AFf5Y FCR FTOPIN-, TAr3lLAR OB VALUE, USEO WHeN CALCULAIINU VIPRF 79
r CCr;FCTTON TO rIAMAY POP WE VALUE VTPPF In

PC rliMxr cRPTeD PAYIMU'i VALULc OF Y(F)-CATEGrRY 1 VTPRF P1
r CIPYHT nr'.Fpcn.PATT ,HIrH Pprn.ROLL-CFF,F Op Y()-CATFCORY IA Vj;RF P2

0
1'YLC NC .FPFI.PATIO, LOW PREl.ROLL-CFF,FOR Y(r)-rATECORY 1A VIPrF e3

'r 0in Cr=2-4(3i'Ct 
1

n
) VTDRF e4

C .2A C2P2w2A+( TrG0OY ?A) VIPRF P5
P5 r C2AA T rCQ FA7TP,wTrH cP7n.ROLL-0FF,rOR Y(F)-CATGOPY ?A VIPRP 86

r?AALr FCP+ FArTnF, LOW FRFO.ROLL-OFF,FnR Y(F)-CATrGORY 2A VIPRF 87
r C2 "HI 'zLrFc FACTnP,FIr4 cnEn.POLL-CF,FOF Y(F)-rAAC%FY 20 VIPRF 88

C26ULE SLCFE F ,CTP, LC1 PRFO.POLL-OFF,FOP Y(Pl-rATErOPY 2A VIPRF 81
C?TF- FIRST FUSPLAGF --NoTNG MOOE FFcC. FOR Y(F)-ATEORY 20 VIPRF q0

cp r C2AMAY M4YTIJM V4L) F Y(P)-(ATCGnRY 2A VIPRF 91
r C?AXFT NCRl.FR0.PATTO, tIGH FRc.ROLL-CFF,FOR Y(r)-CATFrOPY 2A VIPRF 92
0, C?AXLr NCF .RP[L.F0T1O, L04 FZLO.ROLL-CFF,FOR Y(F)-CATEGORV 2A VIPRF 93

C21 r?.s?H2FI(ATT0rOFY 29) VIRF 04
c C?"AI- FCPM FfrTOr,HTGH PP-O.ROLL-OFF,POR Y(F)-rATFGORY 2B YIPPF 05

cr F, 7FLC F(R
- 

FArTIF, LOW CPrO.ROLL-OF,rOR Y(C)-rATEGORY 2P VIPRF 96
c r2

0
k] 5L(FC FA0TrpF,I C4 FzE).RFILL-OFF,FOR Y(F)-CAIFGORY 2 VIPRF q7

r C? rLC cLEF FArTnP, Lr, co-n.DOLL-nFP,r v(P)-CA-EGOFY 2F VTvPF 98
r?'FN FIFl,< FUS-LAr.C ' N01J0 M00c FFF.FCR Y(F)-rATEGCPY 28 VIPRF qq
C w Y MtYImtl

w 
VALUE OF Y(F)-rATEIOPY 2n VIPPF 10

r, r r2cXHI NCP.FPF.FATIO.Hilrw rRL.ROLL-CFF,FOR Y(F)-rATrGOqY 28 VTOPF 101
C r?'YLC Ncr.FPCr.FATIn, LOA F0rj.ROLL-CFr,rOR V(F)-CATEORY 28 VIPRF 102
C r3. Wlh 2IH A( AT:G PY 7A) VIPRF 103
" rl ALC rrp- FArTOF,LnW FPF).-OLL-OFlP,FR Y(F)-CATFGORY 3A VInRF 104
S r7AAP A4Ay FCP STOPI8.O TAnIILAP ALPfAl VALI-cUSEr WHrN CALCULATI VIPPF 105

Ir r ALPHA' clO Y()-ATEORY 3A PRCm WF(POUTP.WFIGHT) VIPRF 10F
0 f30A' Aqciv PF -TOJN-T, TABHLAR BETA VALLcES,USEC WHEN rALCULATINc VIRF 107
f -Tl Frr Y(F)-YTFCORy 3A rROPA WE(EOlID.WFIHT) VIPPF 108
0 ('1(1W qL

r c
, PPjTnF,6ICH rE.ROLL-OFF,FOP Y(F)-CATSGOPY ?A VIPPF 109

C F3PN clr1l FLSLAr rNTqINr -nOF FF=O.,FOP V(F)-rATrORY 30 VIDPF 110
r r3 YLr qCp.FRE7.F,Tl),LrH FRCO.ROLL-OFF,FOR Y(F)-rATECORY 3 VIPRF 111
. C71y' 31Py CCR STCPIN, TAnlLAR X' VALUES USEr WHrN CALCULATING VIPRF 112
r X' Cr Y()-EATlC C IA FPROM 6c:(EnUI.WlIHT) VIDRF 113

C7AYHY aCF y FrR lZTGPI- TAQIILA9 Y(F),lAXIMUM,JPLU-S,USFr) WHEN VIPRF 114
r rALULLTING T7 4 OC v(P)-CATPrORY 3 PFRO WE(FOUIP.WFIGH VIPPF 115
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74/74 OPT=l FTN 4.51414 08/16/77 13.11.28

1i q C30 C1=?H3q(fAT-ORy 3D) VIDRF 116
r Ctv ARRAY FCR STORTI TABULAR ALPHA VALLES,USED WHEN CALCLLATIN VIPRF 117
, ALPwA FCR Y(F)-CATErORY 39 FRCM WE(EOUTO.WEIGHT) VIPRF 118

C C!9AP ARRAY FOR STORING TABULAR ALPHA' VALUES USED WHEN VIPRF 119
r CALrULATIG ALPHA-FOR Y(F)-CATEGORT 34 FROM Wr(EOUIP.NEIGHT VIPRF 120

12r r C39P AFFAY FCR STORInG TARULAR BETA VALUES USED WHEN CALCULATING VIPRF 121
r ALT FORP Y(P)-CATEGnRY 39 FRO WE(fUIP.WEIrHT) VIPRF 122
r C39DP AIFAY FCR STORING TABULAR BETA* VALLES USED WHEN CALCLLATIN VIPRF 123

n[Ti- FOR Y(F)-IATEGORY 39 FROM WE(EOLID.WEIGHT) VIPRF 124
r C11FN FIFT FUSFLAGE 

0
NOTN, MODE FFEI.FOR Yt )-CATErORY 70 VIPRF 125

12 C C3
3
Y AFPY FrR STOPING TARULAR X VALUFS USED WHEN CALCULATING VIPRF 176

X F R Y(F1-CATGnRy 3Q FROM WEtEOUIO.WIIGHT) VIPRF 127
C3

0
XP ArF8Y FCR STOPIG TARULAR XI VALUES USFC WHrN CALCULATING VIPRF 128

C X0 FOP v(F1-CAT'GORY 33 FROM WE(EnUIP.W'IGHT) VIPRF 129
p C7nYVX AFFV FOR STORINr TAqULAR Y(F),MAX.,VALUES USED WHEN VIPRF 130

li C 3 V' ANCAY FrR 
5
TOFING VALUES OF -WP- USED WHEN INTFRPnLATING VIORF 131

r PCF FARA4cTFR! 0 Y(F) FOR CATEGORIES 3A ANn 3P VIPRF 132
C rALCULATING Y(F)1,HAX.,(CATErOPY 38) FROM WEfEOUIP.WEICHT) VIPRF 133
C C48 A=2HA(ATrGnRY 4A) VIPRF 1314
C r(', GP=2H4L(CATFrOrY 4r3) VIPRF 135
C1 CE r5=115 (CAIrn'2v 5) VTPF 136
r C54HI FCPt FArTOF,HIP PEO.ROLL-OFF,FOR T(Fl-rATFGnRY 5 VIPRF 137
C CcALC FCP11 FArTIF, Lo' F-EQ. ROLL-OFF, FOR Y(FI-CATEGOPY 5 VIPRF 138
r r5mHI qLCRl FA"TOP,HIGH FPFq.ROLL-OFF,FOR Y(F)-fATEGORY 5 VIPRF 139

r5PLO SLrFF FA.TOR, LCW FRtn.ROLL-OFF,FOP Y(F)-nATcGORY 5 VIPRF 140
ILO C V.EcN FIET FUS-LArP 

0
"OING MODE FRF( .FOR Y(c)-CATErORY 5 VIPRF 141

C 'EMAX UAYT-MI VALLIF OF V(F)-CATIGOPY S VIPRF 142
! r5yi '.C.FRr!.FATIO,HIG4 Fr!ED.ROLL-CFF,rDR Y(F)-rATEGORY 5 VIPRF 143

r r5 WLO NOC".FRF.PATIO, LOW RFO.ROLL-OPF,FnR N(c)-CATFCORY 5 VIPPF 144
C r6 r6=IH6ArAFGOPv r,) VIPRF 145

1r r DTFFERL0rF RT.PIrFET-TURN ANL E nISTANCES VIPRF 146
r rs AFF Y FCR STORING DZrBFL VALUFS OF L(F),M(F) AN- M(F) VIPRF 147
r UEF

n 
WHFN cALrULATINC L(F)-M(F)-H(F) FUNCTION VIPRF 148

r rPrL ArRIY FCR STORING DECnEL VALUES WHEN MA<TNG CALCULATICNS VIPRF 149
f Tr D-TP4R1IN TH- !)ORDINATES OF POINTS OF FUNrTIONS PCF),G( VIPRF 150

trC r Y(F),R(F) AN At-) VIPPF 151
1 r9-PFS AFPAV FCR STORING TAnULAR DFCIPEL VALUrS USED FOR VIPRF 152

Cp FCT..'F r -YvFvA'" FOR THE VALUF OF -RS- VIPRF 153
, rr"TN MTN. Y AYTS(Or II.L)VALU%AH ARGUMPNT rc "XLOG" PLOT SUFRCL VIPRF 154
r EF*mO! ArF5Y FCR FTOPIN^ iST IENOING MODE (OR) VALS. FOR CURRENT VIPRF 155

P Ty 41h 1AFT VIPRF 156
I' fg-Or2 APPOY PCR cTOPINI 2NO 9CNOINrO 00 (Onl VALS. FOR CURRFNT VTPRF IF7
e TYO= AIPCRPFT VIPRF 158
C rP- AFFY FCP STOPING DECIREL VALLES USEn WHEN CALrLLATINC VIPRF 159

r .CFr'CTION TO H(F) FOR R VIPRF 160
10 -u S VIPRF 161

[,P DL AgFly FOR STOpIkS ncCIREL VALL'S WHEN 
M

AKING CALCULATICN! VIPRF 162
Tr 7FTERMII'U TH7 13CORDIHATES OF POINTS IF FUNCTIONS P(F),S( VIPRF 161

CrlAll FRARY FOR :TORItG iST 3FNqINr MODE (O) VALU7S FOR Alt VIPRF 164
EBIA7

r 
Apr1Y FOR STOP!Nr JST qFNDIN MCnDE VALUES FOR A-70 VIPRF 165

IE5 r rIFPI AFF1Y FR ITODPIG 1;T nENDING MCDF VALCcS FOR F-15 VIPRF 166
r rlIF1 ARPAY FOR STORIPr 1ST qFNDIN mOnz VALU-S FOR F-16 VIPRF 167
C rmlF4 AFF5Y FCR STOPI 1 ST BENDING mODE VALUES FOR F-. VIPRF 16e
P rn111 AFcAY FCR STOPI,G 1ST ;3LNnING MODE VALUES FOR F-111 VIORF 169

L
0

2AJC AFf'Av rCR FTORING 2MD qrNOING MODE (Oe) VALUES FOR Alt VIPRF 170
170 P ra?A71 A;cAY cCR FTO ING NO n_-NnI!G MODE VALUIS FOR A-7n VIPRF 171

rg;rl
r 

AFPIY FCR rTORINr 2ND RENOINr OD7 VALUES FOR F-1S VI-PF 172
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C Fr I Ac r,av c r TC 2'0 QFNIO)fO, MODF VALU'S FOR F-16 VIPRF 173
r ro2p4 Ap-y Fp CTPI 2ID lOING MfO7 VALL-S FOR F-L VIPPF 174

PQ2I11 t PV FCP P TOPIKI 2Nn IENDINC -COE (DO) VALUES FOR F-Ill VIPPF 175

17FC C'VAI IrrY FCO cTODI!r nCcIOEL VALUES USED FOP CrRRFCTINC VIPRF 176
IS (' TO "ETI-PIET1' S (F) ,GIVFN n=X -Y VIPDF 177

r P7 1 0T 4 ET VIPRF 178

-n,_[ oP 5 E OR TOJNTI n :IQEL VALUES '41EN MAKING CALCULATICNS VIPRF 1ll
r Tr 1-'MT-' Twr rODROI ,ATFS OF POINTS OF FUNrTIONS VIPRF I0

PFLrFr I3_P6L NF'W-N TH7 UNIFORMLY S-AC-D "0*D" VPLUFS FCr EACH C VIPRF 182
A rH A nl VALU' I STO-En IN APRAY "OllBVAL" VIPRF IA3

r -C,rTlCN T, 1(F) AtIn H(P) FCP P (CISTINCE FROM SvIN) VIPPF I4
S VIPPF 185

1 pr, [LTA
r 

r'CqIR LAY Q TflTrKJPFSS AT THE rTVcN PLTITUn
r  

VIPPF I6

C rLTA
7 

lFrL,APv LAIEP lICKNSS VT 7Pr, ALTITUDF VIPPF 187

r rLLwF rrpcFrTTO! Irl w(ll FOR W (ErUIPMENT WIGHT) VIDRF 188
r VIPRF 18q

O FELWS CCr:ECTIOI, TI 1 () DnO H(F) PC W (0vIF qURFACE DENSITY) VIOFF lco
jcr 1 ; VIPRF 101

r F, r'1F OP F'rS:Lrlr AT LO-ATION OF EnllTPMFNT VIPRF 12

r FNcM NCoL177n,AJ!cAG
- 
r)NSITv AT A GIVEN ALTITUOr VIRF 191

rw nTs: O:1-,rE IF'NrIN INIFORMLY SPArED WE VBLUFfSC0 LnS. MAX.), VTPRF Iq4
SFro FCp nr WPIr- A Dn VALHF IS STCRED IN AFRAY WFILO VTPRF IC5

w PW71 nITS ir"r FTWNr 'INIFORMLY SPACYO Wl VALUcS(IGEC LPS. MAX.) VIPRF 196
r PC, Arp Or 6PIcH A n9 VAL!E IS ST0REC N ARRAY WEILtC VIPRF 1S7
I [W=IK nTrTANCP rMTWl'l lINIFOOMLY SPPCED WE VALUES(500C LnS. MAX.) VIPRF 198

Fr
P 

-ACH IF WHIr A nq VALIJF IS STOn I1 ARRAY WESCOC VIPRF 199
fY"P ,IF-PVAt,nrtTA rS.nTWE7N TAPULAR,DErIPTL VALIIES USEC VIPRF 200

WP", CPL-IJLATI,l ^OPr ̂ TION TO M(F) FOR "RS". VIPRF 201

)(.rri 1 T-cVL,FtTA 7,97TNCN TAPLLAR 1ST -7NOING MOF (GE) VAL VT-RF 202
. F1CcEn IN APPAY nil001 FOR CURRPNT TY0P AIRrRAFT VIPPF 203

FXmC1? INTLRVAL,nLLTP )(:,mLT4EN TAPULAP ?Nn rENDIt:G MODL (OF) VAL VIORF 2C4
F7c;-n I') pRRAY r]lmOD2 FOR rIFRENT 7YPc AIRCRAFT VInRF 205

C CXIA1r Il VAL,O1l'A V,c-4'EN TtEULAR IST -ENOING mOPE VALS.,A- VIPRF 206
1 ryA7r IF r VAL,nFLTI YC,nrTWSFN TAoULAR 1

0
T OPNOING MODE VALS.,A- VIPRF 207

1 PYIFI TfTbcVAL,n'LTP X:,rETWFN T4PULAR 1lT PTNrING MODE VALS.,F- VIPRF 208

C [XIFE I T-\VPL,9FLTA YF,DITWoEN TAFUL
0 

IST EENIING MOE VALS.,F- VIPRF 209
p Y!F4 TNTFPV.L,n7LTA Yn,7T-lFN TAPULAR IST nENDING -OOE VALS.,F- VIPPF 210

71' 101111 IlTclVALnlLTA X:,Q'TW-EN TAPULAR J'T PENDING MODE VALS.,F- VIPPF 211
r Py2AIr INTEPVAL,nrLTA XF,RETNEEN TAPULAR 2NO mENDING -ODE VALS.,8- VIPRF 212

r FyIA
7
C I'71PVtL,n[LTA r,-ETWElN TAnULAR 'NO P-NDING MODE VALS.,A- VTDRF 213

[Xcj 1 I\TRVAL,iLTA YC,-T4NEN TACULR 2ND RTNOING MOPE VALS.,F- VIPRF 214
r PY?F16 I ,TFVAl A L X, QETWELN TAPLLAR ?K)D -_NnING MODE VALS.,F- VIPPF 215

2!r r fCl T'TtVAL,9ELTA ,PCTNSN TAnULAR 2NO 07NDING MODE VALS.,F- VIDPF 216
rX2111 I(T7qVAL,1'rL7P Y7,FTWE-N TAFULAR 2KD P-NDING MODE VALS.,F- VIPRF 217
DvVAL OPnINAL OIOTAF'.O IETWCN LINFS OF LEC7NIS ON PLOTS VIPRF 218

r F' r,,N-p FPFr. no Y(F) TRANSFOR FUNCTION VIPRF 211
S FfrA71I INrtlT VALI) FD orr )R CATFPnrIES OTHS: THAtl IP,'A ANE lA VIPRF 220

r71 P FOIAT? IPL7 VAL'If F
n ° 

-1 FOR rATEGORIES 44 ANO 410 VIPRF 221
r rmOV T UT VALfir FO 'ILTIPLICATION1 CONSTANT V VIPRF 222

f FO rr:'T7
P  

F-R,Q.')F 0( ) VIPRF 223

C qT VIPPF 224
FLY 1P00v FoR STO0INC VAL1IES OF FL X-FUNCTIONS USED WHEN VTPRF 225

1C7L rLrTINO LCP-)-F)Ti(F VIPRF 22F
r pt.xrr VALL' rp 

0
LEX-cL'JCTIOJ(HI-FCFO.ROLL-cF) FOP P (F) VTPRF 227

FLYI AfAL - CF FLFY-rt!17TION WHIN F/P 7X VIPRF 228
0 VIPRF 229

132



AFFDL-TR-77-101

VbL'JE CF TPANSPFR OR SE0IAL FUNrTICNS WEN F=F OR F=Fl VTPRF 270
? r C C VIPRF 231

f LIFHI L(CdTOH rOi. HT--F-E). R)LL-CFF,Fo- L (F) VIOPF 23?

2 VIDPF 233
rL?FLr LCrITOt FJEm., LOA-PPEO.ROLL -OFF,$OP L (F) VIPRF 234

? VIPRF 235
p33 F 'iV*II 't VALH USL) WHEN rALC.VALUES OF TRANSFEF FUNCTI VIPRF 236

FIYrF
r  

VTU t rRtO.FOP 'LOT OF G(r) VIPPF 217
- FIYwF tXI0UM PcrnFnP PLOT OF H(F) VIPRF 2Z8
f! Xo Mwb P I I . Ow wLOT )r OTF) VIPRF p7q

"oFHI LCITCR F-O.,q4T1-rPEI.ROLL-CFF,POP M(F) VIPRF 240
ILC . F CLC LCrITO; F-tl., t)W-FRLl.ROLL-rFF,FrR t,(r) VIPPF 241

FMTf'F MI !yP np.'FO)P 'LOT 19F r(F) VIPRF 212
r-TNHr MINI.tII F?cn.FOO 'LOT OF HIF) VIPPF 213
P .34F 1 41P!J P[.FO PLOT OR D(P) VIOPF 244

r FN t FISS OLAC5R-NIT4r O FR,V TICAL-SY"MFTPIC VIDOF 29,5
7F5 r FD"IH' 4 rmv FCR TrFTS VAL'iSS OF FRE0.USEO WHEN CALrLLATINC Fl F VIPRF 216

r 0 VIPPF 247
F" AcFbY FCR STnPTPI, FREI.VALUFS SEL:rTcO W4WN C

8
LCULAIING VIPRF 248

L (I1()11) 1)v )U AS AFPCISSAS OF POINTS ON CLO7; VlCPF 2119
FR

I  
rf;:.VPLUr VTPRF 250

FcL appv PrR FTOrPT Fn!1.VLUkES SrLECTO FCR ArSr:FAS CF -CIN VTvPF 251
Of rLOTcF I P(c) IM-) H(F) VIPRF 252

FZ ArFly FCR FTOPIN, VAL'ICS IF F ANr Fl USEn WHEN CALC.L(F)-p VTFPF 2 F;
r I VIPRF 254

F7 HI Lnr TO F C. f,I'-FPSO.ROLL-OFF,F f0 HCF) VIPRF 255
F7 FLr LrraTOP FPrn. LO'4 rP7O.ROLL-OFF,FOR H(c) VIORF 256

C C7HI LCrATOc F-P.,HTrH FREI.-OLL-(FP,FOR SrrTFTEr V(F) CPT-rC9 VIPPF 257
F7LrIT LCCITCR F?FO.,PTrH FRC.ROLL-OFF,FOR L(c) VIPRF 258
r7LFLC L CC5TOc P rT ., L"'4 cPLOPOLL-CF:, FrP L(c) VIPRF 259

" 'LO LCr8TOP F )., LIN FoEO.ROLL-C ,FPOR SoT,rFTe2 Y(c) CATECOr VTPPF 260
?gr r F7wFH LCFoP rDi'.,WTrH cPE.ROLL-rFF,rOR M(P) VIPPr 261

K F7-FLC LCrmTO3 "'t'., IqW 'L3.ROLL-rFF, F (P) VTOPF 262

F'PF LCrITCP FPr'.,HIH REO.?OLL-FF,FOR F(PI VIPQF 263

r? S'CN0 FU FLA.E I-NOIrJr mnF FPrQ.,VrPTIrAL-SY1APTRIC VIDPF 26.
H FFY ;rR TOPITN VALUFER OF ALTITUDS VIPRF 265

f r HILO Av;5Y FC? !TOPIS VALU _:S OR =1,OEhOTINr, LOW-rASS, ICH-PAS VIPRF 266
S ITT' HrI-HT "r rHAcA-T7RS Ol PLOT LAPELS,TITLFS cTr. VIPRr 2,7

1I7L1 H[TrHT Cr rwAPArTjr3 ON PLOT LAFELS,TTTLES LT
r
. VIPRF 268

C wopy mAY!OUP V4LI lF LTITUn- VIORF 269
" I WCriINr IKT'r

P 
it4RIAnLE VIORF 270

37n IILU ,1N FCD ALUMTNU4 VIPRF 271
1A41 =7p A-i: rc' r0

4
!'ARF wITH IPLANc(1) VIPPF 272

!A'r =7H A-74 FOP rqo"AP' WITH IvLAN(1) VIPF
r  273

T3LPK' 
v  

=1 'Lt'Jv VTDPF 274
r IPLF(7 =3 'IT1 ' T TUc'J VIPRF 275

271 r IrC VArIOPL' rUAL Tl 1 OR I USEC FOR CITr:P4ININ, fURR cT VIPRF ?76
p F!TrHT rHjF VIPRF 277
r 1 'OFZ AorL-rNI OF SUq)UTINL "RCAnCCS- WHIr.- IETEOINEc VInRF ?78

A nANCHIk, TvF77Tl' AcTrR RrTURN rpCM r4LL TO **RFACCCE* VTPRF 27q
r IFISI St.rSrPIPT OF FIvST LLL4LNT IN AN APRAY WIlCH IS PLO7TEr VIPRF 280

?P f IFLI'l: -T cOAL TO VARIAqLr ISANOL OR VARIAML= JFLITF VIPRF 281
r IF =IK OP ?H?N rnP SlnS(RIPT II" P RINT OF P OP F VIPRF 2P2

N 2v VIPRF 283
S IFIISI- =0FINIlzq ISn FOl rOMDAR7 WITH rONTENTS OF COL.1-6 VIPRF 284

OF
r 

lPUT OAT4 iRAOS VIORF 285
?pr " IFAII =-P F-111 FOr O3"IAQ- WITH I'LANEtI) VIPRF 286
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C IC15 =7F F-la FOP CnMPARE WITH IPLANE() VIPRF 287

r TF16 =7w F-IF FOP rOMP4RL WITH IPLANE() VIPRF 288

IF4 =Fp F-4 FOR COMPARF WITH IPLANE(1) VIPRF 2M9
HrLO ArPAY FOR STOPINS CnNT7NTS OF APDAP=NT *OSrRIPTION- VIPRF 2qO

2cr , IKPLT,rATA flAF NFTEP RETURN FROM SUnROIJTINL "REAncES" VIPRF 291
II WrKINr INT,nrR VARIAQLF VIPRF 282

C IL iNi
n  

=
7
HLAVrCNG FOP LANnING FLIGHT PHASE VIPRF 2?3

, ILTNEI APIAY FCR ITOPIN, PLOT TITLE LINE CHAFACTER' VIPRF 294
r ILINF? APPAY FOR CT9PTKr, PLOT TITLC LINF rHARAIT=RS VIPRF 285

?cr C I-r = FP MP(,NVSIJm VIPRF 296
* INCDL

T 
VALUE(aLANVS O NOT PLANKS) PETFRMIRES WHETHER IH FLCTS OF VIPRF 297

C TFARSFE Atin P=OSnSF FUNCTIOS ARE "ROOUCE VIPRF 2q8
TPHASE ST '0LAL Tn CHAR.rOMB.OFNOTItG FLIrHT OHASF,PFFUIRFD FOR F VIPPF 288

r IDLANF AKY FOR FTOPIr INP!T VALUES FOR INPUT OATA IENTIFICATIC VIPRF 300
'Vl r IPLCT IRTL[P VAFIAILF POR COINT OF PLOTS VIPRF 301

ISANrL =HSANDL,nrNOTIKC ' ANO L FLIGHT HASE VIPPF 302
p ISTErL -1 ,OENOTING STE-L PLATE MATERIAL VIPRF 203
r ITKnF --7PTAKFCFF,n:NOITJr TAKPOFF FLIGHT DHAcE VIPRr 304
1 ITTTA' =II-%GEKEOTI'G TITANIUM PLATE PATFRIL VIPRF 305

3r, C ITITLI AnpAy rrp STOPTK' PLOT TITLE LINE CHARACTERF VIPRF 306
r ITLP2 =2HTP,FOR LOW PPcq. ATMnS. TUPnULE_NCE VIPRF 307
1 IX TVE[ VAPTAL. OPR SIBSCRTOI IN DPINT nF X ,x ,X OR Y VIPRF 308
r nT T L F VIPRF zOg

J IN CR WOPVIf
' r

) 1ARIAILl VIPPF 30
31r r JFLIT

r  
I FLT VALIJ PO' FLIGHT PHASE VIPRF 311

K INT '-R WOFKIk' 'FRIA9LF VIPRF 312
L IRT"'rP WnPvI(I VARIA3LC VIPRF 313

7 LXNP-F APFPV FCR STOPI r CHARACTERS FOR NAME C X-AYI ON FLCT VIPRF 314
r LYRAwr AFc.lY FrR FTrFIP, CHAPRCTPRS FOR NAPE r- Y-AXIS ON FLCT VIPRF 315

31P r M !NT CPP WIRV VAcIALr VIPRF 316
r m7FtL IFUT VL11 FOQ DLATE MATERIAL VIPRF 317
r NnF7P Nt-IrR rF n1 VALIES IN ARRAY "'nFZ-F

"  
VIPRF Ti

r tc , I'R rP TAmULA VALIIFS FOR CATEGOPY ;,Y(F) PARAMETERS VIPRF 319
r fjorn N1UR' C EIECI'L VlLIES STOPEn IN ARRAY **PnVAL" VIPRF 320

3 7H NJQ rF rECEOI'L VALU S IN AFPAY "ErRS-" VIPPrF 21
C MrnrI Ntw EP Cr rr OI,L VIL1ES IN fPRAY "rPMGO1" VIPRF 322
r RwCOR Ni-'ErP rF rFCI3'L VALU=S IN ARRAY "EMCE? VIPRF 323

SPTS NIwrrP rF rOP'Tz 7ALCIlLATED FOR FUNCTTON L (F)-m(F)-H(F) VIDRF 324
c "R V,-L t: U P Cr TAPULR VALL-S OF R USEn WHFN CALC. Fl FOR H(F) VIPRF 325

32r r 0 VIPRF 326
rCCc;TIOI TO '(r) AN0 H(P) FOR R VIPRF 277

r S VIPRF ?28
'W"I O NL'Nc" rc np V1L U I" AHRAY WllOC VIDRF 329

tw'llk 1 r. CF lm VIAL'Ir; Im ARRAY Wr1)3[ VIPRF 330
r t'W-"K NUk-Ep r rr, VAL'i5' IN ARRAY WFIfOG VIPRF 331
C t,ll r;Uj":cp rC nr(,.I-zL "ALU'r IN ARRAY "GR1A1C" VTPRF 332
C 617l , NL Fp r,- rFFrIr-L VALIJ" 1 ARRAY -C9tP7' VIPPF 333
* Nicit NU

44
ER r rCInrL VALUe 

- 
IN AFRAY "CA1tF"

"  
VIPRF 314

1 IrIA NLw'rp rC Ff, ICrL "SL U S IN ARRAY " Q 1C16" VIPRF 35
l771 t 1r tU ' P Or rfrl "rL VALI)Ez IN ARRAY "CqjF4- VIORF 336

t 11 1 NI[Pc-R C- UL-CA'L VALIJS IN AR AY "r.ni I1" VIPRF 317
* N?A1_ Ptl ' ''R F rr'IrL VALIJE" IN ARRAY "rP 2 tD" VIMRF 38

N 27l "J, 't c- C I f CI -L -' LU7z IN ARRAY *' A7 n VIPRF 319
N?CIF N()-E Q Cr nj CI L IALUI , IN ARRAY *Cn271P

"  
VIPRF 40

3br p ,'2clc Nf--P rr CEr,T-L VALUE" IN AfQAY '"R2FtF" VIPRF 341
Ph?L rpP,r C r 0C rIL VALIE IN AVTAY "*l)F" VIPRF 342

k2C111 NLvCz rF PCrFTFL VALUS It ARRAY C2lll VIPPF 343
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c PCAK MhIvIIM OF Y(F) FOR S1cCIFIEO CATEGOCRY VIORF 344
r ? VIPRF 345

315 C Pp. -fYJI?UM OF P(F),-SF./HZ. VIPRF 346
C PFmnP MtXITmM Or P(C),fo. VIPRF 147
r PT rCSTANT=1.1.150265 VIPRF 348

r rNCPm PATIO1AV.DRESFUP
r 

AT ALTITUOE/AV.DRESSUqF AT E5A LEVEL ALTI VIPRF 349
r rS, SCUbF CF -,PYNAMI PRES!1RE VIPPF 350

3rr r R VRAgC O-MSITY VIPRF 351
l Fry PE PFYN)LCC hUmR AT OISTANrF Y VIPRF 352
r v VIPRF 353
r Pt C

o
t PATIrAV.OHSITY AT ALTITUOE/AV.nENKITY AT SEA LEVEL ALTITU VIPRF Y54

r RS ITPUT YAL'Ir rng lISTANrt7 FROM SKIN,P VIPRF 3!5
Itr r S VIPRF 356

r PSwAX wAY.VALU7 rF P OVERE 3Y ARRAY OF TABULAR,nECIPEL VALUES, VIPRF 357
r VIPRF 358
C PSVALS AFP1Y FCR STOPI'r TAnULAR OECI9EL VALUF3 USED WHEN rALCULAT VIPRF 759
f F- cR H(C) AKO O;RcrTION TO M(F) ANr H(F) FOR P VIPRF 360

7 r S VIPRF 361

r CAWI SfT FOUL TO FOrM FACTOR,HF ROLL-OFF FrR S(F) OF SPFC.FLIGH VIPRF 362
r SALO Srl TOUAL TO Fnr4 FArTOR,LF ROLL-OF FrP S(F) OF SPEC.FLIrH VIORF 3(3
r sRi SET FmUtL TO 5LrOz -ACTOR,HF ROLL-OFF FOR S(F) OF SPEC.FLIG VIPRF 3b4
r SPLO SrT EOLML TO SLOrE rAr-TOR,LF ROLL-OFF FOR S(F) CF SFEC.FLIG VIORF 365

TF r SOFTO RATIrIS (r)/S (F)' FOR 0ALr. F (F) CORPCS.TO A r3-0,USINr IN VIPRF 366

PT F T M T VIPRF 367
P VALUE PCR PIFMbX VIPRF 38

C Sn7LTA VALUc OF q (F) AT FMI4F VIPOF 36q
r rT VIPRF 370

171 cF7HI SFr rrUAL TO LOrATn! FREO.,HICH FREI.POLL-OFF,FOP S(F) VIPRF 371
OF tCC.FLITHT rMISF VIPRF 372

r cr7Lr FET lOUAL TO Lpr4TOD FREQ., LOW FREE.RGLL-OFF,FOR S(F) VIPRF 373r OF SPEr.FLITHT O4ISI VTDRF ?74

r CIN AFPIY FnR FTOPR l VALUE 0 OR VALUE 1,OCNOTING LCW-FREC.ANO VIPRF ?75
37c C HIrH-FFrO.POLL-CrP,RES).,WHEF! CALO. L(FI-M(F)-H(F) VIPPF 376

" soumr AFF8Y Fro FTOVI,C TABULAR VALUES FOR VELOCITY OF SOLNC VIPRF 377

S SDEAK SFI CQUAL TO MAY1411M VALUE OF S(F) FOR 3PEC.FLI.HT PHASE VIPRF 378

r m FI crT 'OUAL TO O1 14.FRC.RATIO,IGH FPEQ.7OLL-OFF FOR S(F) VIPRF 379
r OF SOEfC.LIrHT Cq <r VIPPF 3e0

TOTr CYLO S'l CnUPL TO 'nOPI.FTEO.PATIO, LCW FPEr.ROLL-OFF FOP S(F) VIPRF 31
r OF OLC.FLTGHT rHSE VIPRF 22
p T TVCUT VALfJ

r 
CrOr 1IRrPAcT nLATE TwIr'NFSS VIPRF 387

r TAH! P(PO FArTqF,HTG cP'm.ROLL-OFF,POR S(F) Or TAKE-OFF FLIGHT VIPRF 34
C 7A-ALr FC

w 
r ACTOF, LOW Fr!'.ROLL-OFF,rOR q(r) OF TAKE-rFF FLIGHT VIORF ?e5

I TARQH !;LCt FA^TR,HIr4-FPrO.ROLL-OFF,FOP S(F) OF TAWE-OFF FLIGHT VIPRF 386

C TAn°Lr SL(
c
c eACTCR, Lrt-_PV.:FOLL-OFP,lOR S(F) OF TAVE-OFF FLIGHT VIDRF 3?7
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. ... .. 2r ,uCE- - 1- 6 5 2 .0 I ,-P6. c,- a. , VIPPF E84
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CAIA K' 2 111!/1,1/,'Y?1 11/t.7621 f VIPRF EBB
r 8T A C'2111/41*:./ VIoPF 689

VIPRF EC0

ccr PATA KlA7l1/,lXIA7n/1.1C4/ VIOPF eOI

rATA rE!f'/ -. J, -. Q&, -1.6), -
2

.
2

L, -3Cj -3.9E, -4.9,m, -F.BC, VIPRF F92

I -?. r, -7.6P,-,1. . q - 6.60,-?%o22 -25.80,-20.20,-IF. O0 VIPRF E93

7- 11. 71 *- 11. O ,-l1.4!,-3. ?^ ,-i1 0, -2s. Fl , -?1,-I , -1, ?.BE 6 0 , VIPRF ES5.

4- 1. C, -c..C . -7.75, -6. ql -6.03/ VIORF 696
VIPPF E97

rA TA '2A "ri j/ ,)X?A l ot+0 / \VIPRF F98

I- TA rp ,f-,r01/ -G. - . 7J, - . 4,- . C -1 ° ,- .5 - . 0 VIPPF Egg

3-1 .T ,-T2.6g,-13.9P,-14.?O,-1 .60,-1.7,2.J,-20.Fc-i .(!, VIPRF 702
-Ol,-'." -5°. , -332, -1.60, -. 661 VIPPF 703

VIPRF 700
1 A ,* i~,1 9,i.15 117, 1 9.6, VIPRF 707

- *.t,-I. 7 ,-14. C, -)8. 7 -2F. 0,-?C.91 ,-1'.58, -9. 24, -6. 02, V IPRF 709

- .I, -7.Q-, -. ro, .33, 1. 26, -61/ VIPRF 71

ESTO rc?8IZ/l4'. / VIPRF 71?
VIPRF 713
VIPRF 714

F'P LC3 VIPPR 705
7FMT1PF=CC.r "FIXO q-jC,.8 VIOPF 716

F2I-.=cr , e1 11:_-1.27 B VIPRF 717
-9.21xr,I -c6. VIPPF 718

4 -I.EPI i7 -. 32,AX?.26, I.AloCC * VIPRF 710

vfl=?,*1 i  IpLe'= VIPPF 720
72^ VAA . LIi A. if/L=2°O 

5
XXLFI=1°. VTPPF 721

FLC:&C.C FPHT:? r. nlFLT=:.3 %EMFHIc:.3 VIPPF 72
XNTLC:c.I T:Z. VIPRF 7?3

cHcLC:'.3 '
0
HFPl:C.T 3YXlFLfl:'.0 tXYHFHI:C. V!PRF 72'.

7 LT=O F I=i.i VIPRF 726
rL?FLr=r. ¢ LFF4T=C.2 ; L?rLO=I.8C 5XL?FNIi.56 VIPRF 727

L2FLr=1. '5L
7

F I=?. VTPRF 72

FmllWl=-l°. cA4rAA'i=r Ir. VIPRF 729
CI YLC?.° TFw6HcC.z l, IA"LO=.. lC1IH,I=f.? ,CAlLf=/.b VIPRF 730

7" C!= 1ICT.1 CDS'A=.3 l14rAY=?.C VIPRF 731

r?oxLr1. l. XHI=.. Z'6'qLO:=.2 *T2APLrI=.? ,C?AALf:I.1 VIPRF 732

C7Lr rT=i.7 !C20r1=3.t ?2A4A=13.c VIPRPF 733

0?'YL=&C. 'FP
9
Q4I:C.( -C4FL=.2! PC24EPHII°30. tC2PALC=1.. VIPRF 73'

X?rLFTC=.C Tr'=,=c(.C G C2PdlY=14.0 VIPRF 726

H4LC='. 1 HFHI=C.1 3MAXL3X.=' tXHI=C. VIPRF 724

AUFYLCr=I.?' UF'(HT=1.7 3 WF' HI.2 LFFZL2. EIFFZH=6. VIPRF 738

VIPRF 70
ClAYLC=?.C "TA:IH.' TAKXLO=4.2 _TARHI=M.6) 3T'AALr=O.4 VIPRF 741

S'FA twT=I.! TAM!7.'"=L VIPPF 731
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PnrOFAP VIP'F '4/14 COT=l TN li.5+414 0/16/77 13.11.28

ALNOLC=V. !Lf9HI=6.3 $ALNYLO=2.n iALNXHI=O.r TALNALC=C.4 VIPRF 743
ALNAHT=l. TALNMAY=I?.l VIPRF 744

T ,*' y~PAF- ~iTlF7 =.3:. T . ,TBRFF=12.P VIPPF 745
745 VIPRF 746

W-I=1r VIPRF 747
r3A0HT=P.2 !C4AYLr=2.- SC3AAL1=2.3 lC3AFN=25.0 TC3PFN=3F.1 VIPRF 748

VIPRF 719
CALL rC"cr' 7CALL YAXANGQ2.) SCALL YINTAX VIPRF 750

7CALL EAFAIF(-L/CSTn-) -SALL MIXALF(-STANDARn") SCALL MAPKFR(1) VIPRF 751
t4ITL=r.ll,r lwTTEl:5.*HIT /7. VIPRF 752
YfYCLF2.' IYAYISzR.r lTIrLrN=C.026 VIFRF 753

VIPRF 754
VIPRF 75F

pt ' *##~#~#VWV~9**#Y~4VTPRF 756
r * VIPRF 75?

v PrAr Ik'rUT DATA 4 VIPRF 758

VIPRF 79q
r 9,,W,#,Y4U 4,#,U;9#U VIPRF 760

7Fr VIPPF 761
I F'-5P(r,jl) (IPLAIF(I),I=1,3),JFLITF,INOPLT VTPPF 76?
l(F C ( ),*F*C) rC T O i3J VIPPF 763
F ROPMAT( t F VIPPF 7664

VIPRF 765
7F~ ';1 TMI H#U**W-44 TPIKT YTPT,,,III IRF 766

1TF F ATCIII,1gx,Ip UT CATA CARnS*/ClY,*CCLUtl NUMRFP/ VTPRF 767
13P 9Y,*243 , z ,4,X , 5,Y,4,c)Y,*70q, X, S VJPPF 768
2? c ,l0 -1-qv** o, ~7 Aljl VIPRF 26q
OTNT I,(TPL A NE(T),T=I ,),JFLITE,IMOPLT VIPPF 770
F,7 T(1rRp, 2Y, 0FSPITION OARD*/2

0
Y ,A101) VIPPF 771

VIPRF 772
PrIF) In,ILTNF2 VIPPF 773

PQTf'T ',rLIP'EP VIPRF 774
3: F0QtAT(lHC,2Py,*ALTITC-- A(H mO. rARC*/?9x,8Al0) V!PRF 775

7r rErOr(R-,77,lLJF2) (PL'(T),AMAeNO(I),I=1,6) VJPRF 776
F31n! . (U*~r 3 *2))VTPRF 777

VIPRF 778
1:n ), ILTN"' VIPRF 779

roTNT 'AILTNf VIPRF 7e0
7 o FO MA 1Hr,28), AFC?ACT 

0
IRAiET RS C fARnl/?qx,9AIC) VIPPF 781

rrn7 -(-q, I L11-) v7,' SWE,WF,T,FCCATI,CAT?,mATEL,CATrRY VIPRF 782
rnl;mAT(7PlJ.3,01,A VIPPF 7e3

VIPRF 784

VIPPF 7A5
7-1 I=PLC (!) VIPRF 786

IF IF!,) (C T, 2r VIDPF 7P7
IF(I.Fl.1F5) r0 Tn ?6 VIPRF 7PA
TF(I.F .IFI') rO IC Gln VIPRF 7eg
IF(I.rr. TF111) GO Tr) 4 VTPRF 790

fTc(l.cr.jr7r)  C. n 5 VIPPF 7c
1

!F(T.rr.I p1 ) a Tr) 4q VIPPF 7q2

VIPRF 793
CALL crArcCs(n., ,c.,l. °,3. ,.,C.,O..,.,C. ,IIIFFOR VIPRF 791
rO Tl 47 VIPRF 795

7
r
7 VIPPF 796

2' CALL. g' [ K (h 3 - ? . , g 1 Q O F { X . , 5 ? . ,VIPPF 7q7

IF: .4,FFxlPL,rrA4,,7C4,YFr4,,-2F4-,i,ICh,IERPR) VIPRF 798
rC T 147 VIPRF 799
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PoorcAu VIP F 7L/74 ORp"=I TN 4.F+414 08/16/77 13.11.28

2 CALL FEACCCS(8,-1?,Z7.A,-131,035.000.1,40.2,C, VIPRF 800

ALf 2F1r15CXFIs,CPIS2i5,OX2F 5,nl2FI5, 1,IFIS, IPROR) VIPRF e0i

rO TO 47 VTPPF e02

4, CALL Fr £CfS(I?.q,-j0j.'2.5,-13.OE.0,7.1,20.5,1.C, VIPRF f03

2N1F16,1CIF1,nlF6,N2r16,nX2F16,r2FI6,1,IFIF,IERROR) VIPRF @04

GO TO L7 VIPRF f05
4 r rALL PRz OS(8.5,-134.Cq9.00, 0.0,35.0,38.1,47.1,1.0, VIPRF 806

C0 TO 47 VIPRF 808

4a CALL YEATr (fl.,,-12q.0,?3.0,-t40oO,'.0,0.5,20.,.G, VTPRF e0

2iIA70I0n,OPIA7D,I2A7 ,OX2A70,082A70, 1,IATn,IERROP) VIPRF @10

pin0 TO 7 VIPRF e11

4R rALL RFAnOoS(q.j4,-131.0, 0.0, 0.a,3F.00.0, 4.,1.0, VIPRF e12

,lG,rX8I ,OPIA12,Fl?AIO,OX2 ,nq2AIO, i,IAIO,IERROP) VIPRF e13
VIPRF t14

VIPRF e15

4I. 47 IF fILPnR .E . G) ,0 TO P7 VIPRF 816

IF(IfPFnP.rf.I) rO TO I VImRF 817

TF(IElFcP.-r.2) r0 TO 4 VIPRF f18

IF(TEPPOP.F'!.3.O.IEPRCR.Fn.4) GO TO 41 VIPRF 81g
VIPRF e20

p7 IPLA!F(10&TLINF2(1) *TPLAN (?)=ILINr2(7) VIPRF 821

TIfLAKr(3)=ILI 2() TJFLITC:ILINE2(4) VIPRF P22

IN0PL7=
T

i rp(r) VIPRF e23

rO TO 14 VIPRF e?4

VIPRF 825

41 rO L2 I=I,F VIPRF e26

L, IprLrtj)=LINE2(T) VIPRF 827
VIDRF e8

VIPRF t29
VIPRF 830

' CHICV VALICITY IF TNPJT OATA VALUES ' VIPPF 831
r . VIPRF 832

VIPRF e34

0' 1=1 VIPRF e15

A IF(JFL1 T. F.IOANDL.O. JFtLIT7.Ef.IUFFT.OR.JFLITE. r.ITAVOF VIPRF 836

i.r4.JFLIv.Cr.TLA n.OR' o.jLITE.Q.ITUR") GO TO q VIDPF f37

M=I TPPINT 7.,JFLTTF,TANOL,IqUFET,ITAKOe,ILAND,ITUR- VIPRF e38

71 FOi?OATII'-, t!,*, WAR R A FOP THE FLIGHT CnNOITION,NOT,Ai0,*OR#, VTPRF 839

lllr,RC~#,~I0,OR4,nr1R A1/R FOP "STRAIGH7-AND-LEVEL""BLFFET- VIPRF W45

Aire ?TURN""T Av-nFF"q"LANOINi" ANn -LOW-FREf. ATM(OSPHLRIC TURELLENCE", VIPRF 841

4FrFCDrlTVrLv.*) VIDRF e42
VIPRF 8M4

I TF(X,.CT.r.1 .C Tr 10 VIPRF 844

?=I *TI=IC'COVt-STPEA T9=10H A=RO.CST JPRINT r,II,J,Yr VIPRF e45

145 lII=H>C. IrPINT B,II,I"LANK VIPRF e46
VIPRF e47

1^ Ir(RS.r.r.) rO To It VIPRF e48

-=I S1I=!Iw 3ISTAt'CE iJ=qHFROM S'KIN SPPINT 5,TI9J,RS VIPRF 84g

II=0I->. CR =1. TRI7NT ,II,TIPLANV VIPRF 850
Pn VIPRF f51

I IF(t, .F.C.) GO TO 11 VIPRF e52

m=I iI=1fl, ErJIPl: ki )=RHT WFIrHT q
0
RINT 5,II,J,WE VIPRF 853

II:IG-L0. rP =P. VPINT 8,II,IPLANK VIDRF e54
VIDRF e55

RF1 IF(rF.rT.(.) rC TO IP VIPRF t54
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n r P \1 T r F 7 L. 7+ er I  
T N i . +41 4OP/16/77 13 . I ,I

=I 1- U
" 

RUS:LM= J=AHOIAMETSR PRINT 5,IT,JqOl VIPPF e57

1'H. TP' ,T I, LA'1K VIPRF ese
r c T' VIPRF f59

VIPPF e60
p( i 4: F Z,  : (¢ Lr I) TO 10 VIPRF e6l

'sri r , I,P.,Yl VTDPF F62

1FG( PI-!-,Tw r QrLCTc! T1 ')ISTA1r FPr f T _E SKt ' *,r7.,* EXCE,'S VIPPF E63
1r:Ntr-i-1Lc 7 7 PIIS-LAr.; rIl 'rTrD 4,r7,2) VICIRF E64

Ti= F +, +r.E P qI=EHTA./'. 'PRIN
"
T P,II,J VIPRF f65

.cr VIPRF e66

1'F Uf. I. r Tn ?I VTPRF PF7

:7 111-. CKT,, TP- I='NICKQESS IPRINT 5,TT,J,T VIPPF e68

VIPPF P70

IFPr'Tr' ,.s ,;[C')P T '5 VIPPF e71

7 P F CTT I ) r.n Tr 7. VIPRF e?2

",-I ,T_-' Pj T1rr)PY r -I=1O ENT7 ! prP. tDINT c,TT , rrCA7I VIPPF Pi3
TT=I '.. PQT'J1 k,TI,TnLANk VICIPF e74

VTPRPF e75

77 - tF]FC rT rn PP T I, VTP,F P76

T I L , 1)'F Y 0 I1 H A O P 3" FP r FIIT I ,II,J,FCrAI V P 77

IT I C 1 O CR ='. IP?1I'V ,II,IRLANK 5IFPr 7e

7- T { AT - L - 1'7T,- rL .n ,. 'I -RL .E ). IT 17AN.InP. 4A -- I . Fn. 16 LUj vIrIPi F 0

I .n . T ' . r. TM P ) P , TP 5- 9I P0 f 1

0i O AAIf! -,-Tyr L IrR qr(rpIIrl FOP TH
" 
AIRrPAFT AfPkIAL WA ', VIflRF P13

Ifl/* 7 vts-T Er 1,T,A (" H FOR STEEL,TITANjUM,ALUmTNt' ANO MPGNEF VTPRF eP4

2t'M pr r 'T Lv. VT1PF e OA5

iF (rP I"y r . PP. ITP?Y. En. r1q.nP.CA Tpy. .P?A.]f A .0 P p Y o. "IPkF P87

i - .,^.f. C T .PY f. I 3, . rc. AT RP O.-'] -P.P . C AT rY. ,4A . .R . VIPRF E88

2 r r.,.rC. rAT RY. 'n.. .OR.(ATGPY.EO. E6) CO TO E VIPPF e81

'-l 'P F'S CT,TGPy,C ,PIO,?A,C02,C3A,rB,r4A,r,qCS,6 VIPRF P90

5cr r r)7. (nT -,11 , J, 14 S C' "'TPTF E POP THPF -q1JIFmENT-MOUNTIPG CATEGORY. VIPPF fqI

1/1 w I - rPrC.04 -C'f'T C T CrIIATIPQ PP CA17rnPIOFT CHLY AT FOLL VIDPF F2

2nW - 71 (y,A31/ Ti4 -'C'SP? PPO;EEFS TO TIC' N-XT rROPL1M FOP ANAL VIPPF fq3
S T'.-) VIPRF P94

7F (Fi,.' ,f ) i Tf r , \VI PPR F P 5

!I= H I I, K I l L A VIDRF f97
fIPPF t9p

VIPPF qG1
iC''FLWAV.LT.J.) C' T55 VIPPF g9

I='-T= (.V:LU' 1 '=N PC L(') IPRINT 5,TI,J,YLFMAY VTPRF c'08

T. I '*<- 'r'TNT 7,I1I"[ L4 "t VIPRF 5.01

VIPPF C02

r TF(F2 ''. ..) CO Tn Fl# VIPRF 503
N 1 Ii 

r 
mIr HII F 1,9 AHP PI N C PTNT F,, 1 Ij,F2N VIPRF c04

I=- . ='. '"PI']T 4,1T,IOLANK VIPRF cC5

C' VIPPF .oO,

+ IFfYL? .L-. . C'O T 1'4 VIPRF 557

1 T 1 1, 'qY,.VLU U I - OF L? () TPRI I 5,II,J, X L2F MX VIPRF C0

TI I FI , r; .= ' PRI'II 4, ITIDLAN1 VIPPF C0o
VIPRF C10

"1' 5i IF fn.ljr .P . G R O T, r,? VTOPF 911

m= I TI'I-'-AY.19 "U17 I1=jH. TURN S(F) !PPINT 1,II,J,PUFMAX VIPPF C12

*T=I i-, rr =r, -PPT,T 9,TI,IPLANW VIPRF c 1 3
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r M VTr F 74/14 nol=l rTN L.5+414 OP/16/77 1,1?

VIPRF 514

IF (Tr+ .. ) I. Tr, -r VIPPe q15
11= 1= ̂IIP PUF 1ET-TU

P i ii=Lei nl' T 6 VrF SPPlNT i I I, J YPT VIPRF t6

C 7PIN 9,I,IrLANI( VIPPF C17

VIPP.F C!

E 'F(YTL.rF.'.) rl T' 64 V!PF cq

"=1 TIr T' rrFF-L A II'w")I'lG GIST S PINT 3,II,J,XL VIPRF C20
I2 I=1w , I 

c  
[. > "RI4' 1, 11 ,InLANK VIPPF C21

VIPRF '22

I' IF(Fr vV. C .) n T? 7 VIORF q23

= IT ICHOLT.CoNST '1=rHANT v PPI T r),T,J,F7mOVF VIPQF C24

VIPPRF 26

IF( P !rrlI. T . O Tm 91 VIPPF q37
-=,. - T J'HP,()K.r

P  
VAL. 1=1)1413T I.MOCE XI=NMrll)r !PRINT 5,II,,J,Xl VIPRF 2p

IT=3 ,+. -rPTNT ll,TT,TrL M VI P F C31

VIPRF c30

2 [ I(py*Crn.':...) 'n Tn 37 VTPRF q3t

!= T 3I=TIr1lI MS'T.3E I=qT.OB VAL. SOPPRT 5,II,J,rX"CoD VIPRF 7 2
?I ,II,ILA- VIPPF '3!

VIPPF C3
1

rr Trl1, VTPPF 5,15

044 1 £rTI.-.) C Tn 1 1 VIPRF c36
1=1I TT ? ll^"Nlg.r VAL. ;.IiN 1 .MO[7 :Xl=NWOCDF7 IDppI

'
, I 9l J9Yl VIP

O F  
31

VIPPF Cl8

VIPPF c3q

T F{. rO Tn .4 VIPRF q4'

-=l TI1T=- ) 7I3T.3F iJ=l,!HT.D' VALXo. -PRINT ,II,J,DXt,0D2 VIPRF q1

TI=7H,' 
.  

cqIT T,IH T L L,.v VIPPF C'?
VIPRF C57

VIPPF £55

' rril .f.¢ T=NI, VID F c'5

c5 TPfA-PvNC(. .0T)Lr,l.) rO Tri loo7 VIPRF '46

VIPPF q47
VIPPF 4e

H=LLT(T) r-LoWINC, L0 TI 2A VIPRF '4
.=! :1l=t

"
- 4tTT I J=4HTLY 3PRIT 5 OII,J,H VIPRF 50

o!PO TI=gP- > , = - )=Qw < fl' = )U=0. ltnRINT 6,I ,p.o,rA sI O 51

P0. Al- TwS PPr/ZFA, AS'Z THAT IT WTLL EF *01C,T,12.5o AN O T VIPRF '52

lAtPrl.TN VIPF '1
r c , T, VIPRF c54

VIPRF 55

TF(JPLITT .N.TTA<rF.pjr. JFLIT .NE.ILAND) GO Tr VIORF S57

IRFX(KNC.It.3.) C Tn 79 VIP
P F  

'1,7

PzzT!T 7 H ,H yA .O VIPPF 9sq

rOPA,(//i ////'J TPU FOLLOWI"r VALUES,;Er FnP ALTITUC1O5) ANC VIPRF '60
QFr I Th),

W p F  
!
R
r 

T L Y 
SPECIFI r ON TWL ALTTTUn1-M5CH NC VIPPF 61

3- (rc-PT 0LL'-,,w=2f0'.l ANn kq=0.g7, WHICH ALWAYF MUST 9E SPECIPT VlPPF 63

4' T: /* uw N THC PL T(' T r1l S I r TAKE -nFP ANC L A KINr..) VIPRF 64

YM5)NC=5,c7 H=2urr,
r 

2, TO Ir VIPPF 65

OrVIPPF S66

" IF (yolP 1C. . . ) GO TO VIDPF S67

"=1 I=P rH IJ=(,H tj'). FPINT 5,TI,JqXMAKN0O VTPRF 968

r F#u ( +. VTAt UE -7rIFj . rpP ",?Aif,,* Iq *,rtF.5) VIPPF 69

!T=3H '. ' ;RINT , I IL% VIPRF S?o
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Vt?f)rPqw "U" F 74/7 PPT = I 1TN ,.5-1U14 8/16f77 13.it.2A

07:. r :?AT(w TF-[ PP0OFAP ASS11FS THAT IT WILL PF *,Palo) VIPPF 071

VIPRF 07?
VIPRF 171

VIPRF 754
7" IFTW.rC. 1) 1. O 0 I0 VIFRF 15

VIPRF 976

IF (FO"C '.FC..) a OV =1.3 VIPRF 77
VIPRF q78

CCw=r -FLI'T=ISA'OL VTPRF 79
VIPRF OF

g3 00 17 II, . VIPRF OAt

!L T- (II)tjw 1ILIPTc?(TI)= 'H VIPRF qA?
1' T0TTLI1IT1=!H VIPRF cA3

VIPRF 84
ILTII(1)=1'R TI ErUI°JIo LILIIE1(2)=1IHENT LOCATI !ILIMFI(3)z2HON VIPRF C85

op Y=YE !IITo1E 1IT 0AE=9P (r)! eIF(IFLITE.EO.IANDL) GO TO 74 VIPRF OA6
IF(TFLITr.,E.IrUET) GC TO 12 VIPRF ce7

ILIKFI(1)=If'H TO THF rw STLI'I(2)=1CHORO CFNTOR YIPPF cag

ILIE1 (3)=JCH rF TH W! !ILINUI(4)=2HNC VIPRF 089
Y= YPT !Tv=2HO T ;T'1WS--=;H (

T 1
T)I TOO TO 34. VIPRF 900

a0c 1' TF(IFL1T.NE.T7AvCF) GC TO 13 VIRF sq1

ILThJi (I)=I!H In THE L8 'ILIfMEI(?)=IwNnING GFAR VIPRF s9?
X=TL TIX=PT 0IDwASP=F-4 T)! ¢IFN=IHN TGO TO 34 vIPRF 003

VIPPF q4

17 IF(IFLIT1.NF.ILAN) GO TO 2? VIPRF 095
cc5 Y=YTL IY=IHL IOHAS:=cH (L)i CIFN=2H2N !C TO 74 VIPRF 006

VIPRF 9 7
? X0 Yr tIY=,HTr TIFAS'>rOH (Tfl)$ lIrN=IHN VIDPF S91

VIPRF 0g9
:,II= lfC .+I I= C .VIOPF lCo0

TF(.Lr.1r:C .) r0 TO 44 VIDRF 1001
II="'11]3,.41 EXI=1CIl. VIPRF IC02

ht V= v!SrCT ) iC=SUINnIII) :R=A VENS(II) VIPPF I(03
Y2= Mrr( ,xj) IF(2.F'.I.) GO TO 4F VIPPF 1C04
TI=TT4! ' ?=X2/Vl VIPRF 1CC5

P = + (f Of k (Tl )--'*Y
,  

VIPRF 1(6
r=C+('r U fr (II) l*y3 VTDRF 1C07
v=\+ v I Srr c (III- yVIPRF I 05

VIPPF I009

L PNF V =XcVt4 S(II VNI.PrV/VISrOSC) t U= t, 0a T les.:P*U#U/2. VIOPF 101
Ir r =C c R I CY= P ' IVTI 0S, I) VIDRF Icil.

rrLTA=r.c-7/PlX nEL75:=.1E-;'1E(I.-+DFLTA7*D-LTA7)*10ol0 VIPRF IC12

rILTAF=CL77fXmrNORmv#.
7
) VIPPF 113

VIPPF 1014
C FC.7 'L/niLTIr VIPRF I15

ImIv VIPPF 1(16
00017T1 5 Tr(cZPF.LF.')c.3) ,0 TO 9r VIPRF 1L17

OX= T "Tr(F7F.rA-.13'qj1.E) SO TO q0 VIPRF IclA

rALL cmcLI1(F?OC7Tf. r. ]0.0,Yi,3F:FtRFZFN3c7PF) VIPRF I10
VIPPF Ic20

117' VIPPF 121
0j '.1o.;r?f(1.1+1.I YQ'1NOXMAVN0) !PFP=XimX19' LTAP/t VIPRF I22

TP'fln',. I'71[-5 1PFW0=1C.0mALOGE0(VF'/(FFmOP*DOMDR)) VIOPO IC23

VIODPF I(24
VIPPF 1025

TF(-AT7 L°N .[ Ltf
}  

-- T" ) 112 VIPRF 1C26
WSt14.7T 'J=H ALUM'1J" VIPRF IC27
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PROr-P VTPqF 74/74 CPT=l TN 4.5#4 14 0e/16/77 ii.11.28

CO TO 10( VIPRF IC28
q' IF(MAIEPL.r.ITITAN) GO TO 94 VIPRF 1C29

WS=74.'*T lJ=InH TITANIUM VIPRF IC30

Il, CO To jCr VIPRF 1031
0a; IF(WA7rL.NF.I TFrL) rf TO 96 VIPRF 1032

W'm4l.C'T !J=1IH STEEL VIPRF 1033
rC TO ICC VIPRF IC34

9 WS=?.6i*T 'J=1rH t'A;N7TUm VIPRF 135
1 r VIORF 1C36

VIPRF IC!?
I. PRINT 24E VIPRF IC38

PQTNT "3!,I0LV,IrLIT= VIRF 103q
PRINT 2mr,l-,XMAKN(),X,tYI Y,(ILINEi(II)III=l,5) VIPRF IC40

n911 II=IH 7IF(,ATrQY.!O.rlA) II=IH* VIPRF 1041
PRINT 21C,:S,jv,T,J,WS,-lTGRv,nF VIPRF 1C42
ORINT ??C VIPRF 1C43
PRTVT 2?%1,AVO N-t(),PJUOR4,V,VISCOS(1),VNCRM,O VIPRF 1044
rRINT ?3r VIPRF 1C45

1nl PRiNj -35,U,nS,PFY,nFLTAZ,nFLTAB VIPRF 1C46
2

r
l rOPmA141H-,lX,*H=W,ri2.1,SX,*ALTITIlrE(FT.)*f VIPRF 1147
4-GY,fV=*,rI2.2, 3Y,* Ar, 110.4/ VIPRF IC48

2t9w,*y =*,
1 '

2.2,F)Y,A2,w OISTAIVIE FROM THE LEAnING FDGE OF THE '4 VIPRF 1049
323)(vAPvIEYs*FU"ELA-L AEPOYNAMIC PROFILE(FT.) -,5Alg) VIPRF 150

Ic ?I- cO!?MA1IcY,F =*,Fl2.2,;X,*nISTANCF FOCM SKIN(TN.)4/20Yv*';*/ VTPPF 1051

119(,*W ='91?.2,6y,'EUIPM'NT WEIGHT(LeS.)v/20Y,E*f VIPRF 1052
22C,*T=*,F!2.4,6y,*Tr,'<NESS OF SKIN MAT7RIAL(IN.)*/ VIPRF 1053
7131, tTrPIAL=*I,x,Al2,5'tSTY"E SKIN mATERIAL*/ VIPRF 1554
ih72W,/'I W =,Ft2.7,r3X,*DTNSITY Cc SKIN MIFPTIAL,LrS.IFT.(CALC VTPRF 1CF5

if 5ULATP[)*/'1,'/ VIPRF 156
E 13,'3N,rTrrg Y X,X, A?,7X,*E OUIPMENT MOUNTING rATrrORY#/ VIDRF le577!gy,*r =*,Fl?.i,cY,*DIAM-TrR OF PU';ELArc(IN.)*/20Y,*F4//) VIPPF les

?2* FORAT( 0LUJOS SILErTF) FROM ATMOSPHERIC TABL"') VIPRF 1(59
1? FOOmAT

(  
VIPRF 1c6l

ir) 1 , = , 12.*,PMr 'l AIR nrNSIIY AT ALTITUOE H(SLUG/CU.FT.)*/ VIPRF 1061
'I1owF* = ,1i.E,6Yt" AIP OIrNSITY AT ZERO ALTITUnE(!LUGfCL.FT.) VIDRF 162

VIPRF 1(6l
'l7X,*F/P =',F1.9,Y,

9
Nl ALI

7
CO MEAN AIR CENTYTV/2EY,*n#// VIPRF IC6.

'19Y,' 1 r*,cl2.;,6Y, I+E10TI IST! OSITY AT ALTITUDE H(FT.Sr./SEC.) VIPRF 1(C5
ICFF 'V/ VIPPF 166

*191'*V =#,R1?.7,1X,#WTN?4ATIC VISCOFITY AT 7ERl ALTITLCl(F!.O./SE VIPRF 1(67
'C ) /21,' '/VIm'F 1(68

*I'Y,*V/V =',Pl2.3,6Y,*NOMALITEO KINEMATIC VISCOSITY*/2Cx,'CI// VTPPF Iees
w2?Y,*r=*,F1-.?,6X,*SPErO O ;OllNO AT ALTITUnE L4(cT./SLC.)'///) VIPRF I(70

r7 ?" FOqtAT(* VbLUES CtLCULAT7) FnR A7ROPYNAMIr PARAMETFRS*) VIPRF 1(71
73" FOOmAT( VIPPF 1072

llcy,*t. =*,cj2.2,6Y,*F0S- STRIAM VELrITv(F1.Sr.)*/ VIPPF 1(73
2?(Y,',)*Y,/ X,' =*,LI?.5,6X,4DYNAMIf FR7SSURE(PSF 1/ VIDRF 174.
vlpYl*FL =1v,12.l,FY,Qcy')LfLS NUM8R AT nISTANCF X*/?YG,X*/ VIPPF 175

ir7m fi=v',*rLTt =*,7I?.4,ry,'3OUNnAPY LAYER THICKNFSI AT 7FRO ALTITUDE( VIPvF 1C76
fFT)f21jlv*/VIPPF 1(77

*15w,'rELTA =*',Fl?.L,,FX,*I!JmnAPY LAYcR THICKNrSS PT ALIITUCE H(FT. VIPRF 1C78
7)v12CY,*

c
v) VIPRF 1079

VIPRF 1EA0
Ic P- VIPPF 1c1

VIDRF 1(C2
PRINT 216F TPRI6T 3r3,T'LVl,TIFLITE VIPRF 1OP3
DRTKT 24r VIPRF 1CP4
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? M- (O.0T 1( -,*FPrA TLrS 1P TH[ 900N)PY LAYER F'Jf-T1Ot: FCR F(F)-) VIPPF 1CP5
PPTt'T 26 ,F F:-nm,P°P VF,FZDFt PpwI VIPPF 1C86

2L FO 'lT (,?/jY ,0 (--)=r ,17.4,FX,*'AXTNUw VALUE OF PSr,PSr /H7 VIPPF 1087
l.11Y*m1VIPRF 108

2'oY,'-K ?,4Y,2 / (FY, )=*,rl2.2,6X,*mAyU" VALUr OF PSc,rp. VIPRF IcP
7 PE .(r.LI771I ) CS/U7./17X,-M*/ VIPRF 1090

Ir cn 4 C F'= C?.F,6,*Lr°E FAqTOR,HIGH FREO,RLL-nFP*/ VIPRF 10q
'A

0
', qY,' , l?.%,Y, HOFMALIZING FREn.PATIO,HIC,-PFEo.POLL-CFF*/ VIPPF IC'2

11 L CT) c 9 E) LENCYHI -H P P DOLL-FF(H.) / VIPRF I o3
770yr,/ VIPRF lC4
P1

0  
LPP P I X FACTOP,I1GH PREQ. fOLL-1F-4) VIPRF 10q5

1'
c
C VIPRF IC6

'TTTLI(t)=jCH(1 5n L - TIT1TL1(?)=7HLIGHT) VIPRF 1007
YrF yz1 ''1Y YFM,q,lY VIPRF 1C08

VIPRF 1c98

VTPPF 1100
I! VIPPp 1101

1 c(TPLT . , I NCL 'C TO ?F'3 VIPRF 1 12
Ir fI F L 17E.. In Ur 7T) 1 Tr' 25 1 VIPRF 1 103

VIPRF 1104

V I ORF 1105
11-5 - VTPRF 1106

F F 1-TL-T. D F VIPRF 1107
* VIPPF 1108

rVIPPF 1100
TL I 1: 1) =1 HrEJT r P PDE !I ,4-)1 =1r w'I IE N Y r7 VTPPF 1110

111n IL T t 1 13IHSc7rT L Tt ILIN1(4)=1CwANSFTR FUM! VIDRF 1111
TLTI!P11)=-r,hT1C 

'  
VIPPr 1112

JTTTL (!)=1r1(TUcFcT Tt2 ;ITTTL1(?)=InHRN PHAFFJ! VIPRF 1113

VIPPF 1114.
SXLO=FLFXL1 Vwl='UFYHI $SRHI=UFPHI t=3HQOT VI-PF 1115

11 ALO=-FOFLFL
r 

'SAHI=UFAHI 7SC7LTA=BUrCIL SSF7LC=PUFFL VIPRF 1116
VIPPF 1117
VIPPF 1118

TFrVL m) TF(j].G:.(NO-m| 0 T 2?9 VIPRF 111
VTPPF 1123

112" CLL ;rL1K(f,'EL1',r,°Yi,2,A0TO,RflVAL,NOO0) VIPPF 1121
CILVIPPF 1121

VTPPF 11??
I mTFr= rIFwlr +c'Tp tIF (3STFn.7n.SOELTA) SmTFn=l. 01*frFLTA VIPPF 1123

F(E?TF1,FT°SLrLT ) nO ") 74.7 VIPRF 1124

VIPPF 1125
112 HILC(1)=CT 'STCN(1)-1.] SSXHI=0.167 TSAHI=2.C SSF7HI=3L.0 VIPRF 1126

ScAv=n"'lTA VIPRF 1127
FCC=Fr.,VrSYHT3F7HI F7TwI=r0S/XqHT 7FRO=SYL)*1Fz7Ln VIPRF 11?8
CALL r=TI rFH:,T1rLT0RTFO,"YHI,SAHI,FRQ,FTHI,SIrN(l),HILO(1)) VIPRF 112q
rC TO 2"r VIPRF I1t0

11. VIPPF 1131
14 7 ILn ( 1 1. S n l=l, 1.- PCS=3XLr1*SF7LC !Sr1 AV=1;TFD VIPRF 1132

F7 4T r wP FCS/cvHT F'=FMIMFF VIPRF 1133

(ALL r' T f LC,-3'Fn,SC-LTA,;XLO,SALOFPr),zP?Lq,SIGN(1) ,HILO(1)) VTPRF 1134
(' ' 753 VIPPF 1135

11m VIPRF 1136
VIPRF 1137

VIPPF 1138
r VIPRF 1139

' TA7-CFF 7,HS VIPPF 1140
114C VIDORF 1141
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P'nf'RA "lP;F 7 L 14 nlT=l cTkt 4.5+hi4 EP/16/77 1 . !

T F(IFLTTr.':r. ITAVOr) ', T l 21? VIORF 1143

ILTV l(l)=I^3 FTR,7 Ftl'z ILIM;:I(2)=IrHLA F PrNll YIDPF 1144

ILT V1(7)I-C f' n m,VF T!LIf'EI(4)1=rTICAL(H') VTPPF 1145
11L, ilTTI (!)=l' (7

Av r O F
r c ITITLI(°)=FHHASD)I VloPr 1146

VIPPF 1147

it-;.. rXHF-AX=-1-7q.C VIMRF 1148

XL'=1KXL^ SSYHI=TAlVeYI $SnLn=TAKPLO tSBHI=TVPHI %IPRF 1145

LO=''VtLr iSA-=TIWAJ TSn AK=TAWMAY F4=2H(.T VIPIF 11l0

i1r, VIPRF 1151

r€ LC= ./9 L V7PPF 1155
,- F I=4F" /I y X r)S VlPoF 1157

VIPPF 1153
nO T ? VIPRF 11 5

' t CtVIOPF 1155

VIPPF 1150r v L KCINC Is VTPPF 1159

r •VIPPF IIAG

r VTDFF 1161
' 1F(IF1!T;.NF.1ILAJr) rl TI 15 VIPRF 116?

ILTt' II)=ICHSF7WD r'l 'TL"l'l(21 =19HELACE ccND VIPRF 1163
ILIN71 (7,)=I 'HP'f "n!7r V tILIt!'l (4)=ICHPTICAL H7) VTPPF 1164

VTPPF 11I5

ITTTLI(1 )= H(LP,N,rG r SIITLI(?)=FHHA'7)$ VIOQF 1166
VIPOF 1167

VIMRF 1195

cyLC=PLNYLC JSYH!=PLNXwI S;qLO=ALNSLC SS:HI=ALNRHI VIRF 1170

FALAr0L'L' ?S0HI=LNANL SOFAI=LNmAX Ti=2HrL VTPRF 1171
SF RmF /yLF rsP VIORF 1172

= VIPPF 1173

rn Tn 2- VIPPF 1174
VIPPF 1175

11- VIPPF 1176
,qS q,*4444 VIPRF 1177

* * VIRF 1178

1utoUlT"r7 rwAS,; VIPPF 11,1
r VTPPF lipo

4;4444444544#444444VTPPF Ilei

2 ITtT F-- 51LIH1(?)= f. OF S(p) VIPRF 112

ILTkI(!)=IC,rrR LF A'Pl tILIM-i(f+)=ICHOS.TLR9ULF VIPRF 113
TLTNt, (5)=j^pt,rffwF fnL '!LlflEI(6)=j'HL-CFF CNLY !ILIt.'F1(7)=IH) VIPRF 1184

!T1TLI(l)14(Ln-4 rRri. II'LI('>=jCHATMOS.IJRB VTPRP 10i5
i ~~~ , YI 1 v IL"[ TTI S) IPRF 11f%6

VIPRF Ile?

"I=TFnH! i kII=T'APT lS7HI=FN TV=7HCTn VIPPF lism

F-z=FCPOVt *'PF -XHI=;/SF7WI VIPRF 11eq
VIORF 110

1 1 cr FR^=SF7H7 Yl=FR/Sr?wH VIPRF 111

Y5=0T-TV'2 2.Cn*lr' (Y;'iSAHI) ,.u-XI*1ll VIPRF 1107

X3=01-OTAl-(?. *SrTf!(LI**SAHI) I.0-SXHT*SYHI) VIPPF 1103

So zA ;=,PrF?1 .]V L1 I (Y2 XI3) VIPRF li14

VIPRF 115

Ilrr VIPRF 1196

IcT nlIT 2 Fj,TY 
VIPRF 1157

?'" : 0 MAT:jH-,:Aq MfTIFS IT THE So-CIAL PUNrTION FOP S (F)*/41Y,A2) VIPRF 1198
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pworRA?- VTr,F '74/74 OPT=l cTN 4.F+414 08/16/77 13.11.29

TI=FHI IF) 1,1=iHm 10PINT 352,II,SPrAK,II,IPLAt,=(1),IX,J,IY VIPRF 1199

75' FOPMAT(17Y,AS,=,r1?.7,?X,*MAXI U
m 

VALUE CF *pA;9*-CP.gFOR* VIPRF 1200

121 1i %0*TYPE hIPCRAF14/1Y, X?, X,A1,37X,A2) VIPRF 1201
VIPRF 1202

IF(IFLTTE.SE.IIJF T.ANr. cTFn.LT.SDELTA) CO TO ?57 VIPRF 1203
VIPRF 1204

PRIl'T 7 C, FLC,SBHI,SXLO,SXH H,SF7LO,SF7HI VIPRF 1205

12'q PRINT 441,FCS,(IL!NEl(Jl,J=j,7),4 VIPRF 1206
PRINT 4?P-, LC,SIPT VIPRF 1207

IFItFLITE.c.IPUFT) OINT 254SOELTA,FMIP F,PUFMAX,O,YF VIPRF 1208
-1, FO2A7(l(-,1'y,*nELTA =,F12.2,6X,*VALLc OF S (F) AT* VIPRF 1209

F, H7. I21X ?C* X,*qT*/ VIPRF 1210

?ir?,22 ,
4
4,CY,#2 2*/16X,*S (F'=*,F12.1,6X,*MAYIPLUM VALUE OF VIPRF 1211

3 S (F) (WI-N C=3.)-rP.cT 1.0 r IHZ./RE.(?XIO nYNEF-rM.) fl-Z.41 VIPRF 1212

4l7YR,W7 4*l M#// VIPRF 1213

22 ='=2 ,~Y,& fSTANOE FROM THF LFADING EDGE OF THE FUSELA VIPRF 1215

12"; 7C'/21,F',1SY, ERO7vN5HIr DPOFILF (FT.) TO THE CENTER OF TIF WIN VIPRF 1216

8c HcCr) VIPRF 1217

r,C Tn 280 VIPPF 1218
VIPRF 1219

'-7 FRIP'T FP,5HI,SYPT,-F7 ,SAHI,FCS VIPRF 12?0

12?0 ?E Foc-AT(?,. ,F:2Fl,5S,#SLPE FACTOR,HIrH-F?EO.ROLL-r'FF*/ VIORF 1221
1?C,xOY~' ,:,1.3,6v, '0 9ALI7TNG FREO.PATIO,HlrH-FPED.POLL-CFF*/ VIDPF 1222

FRF.,H,IGR?.?RLCoATOR FLL-OF*/1,*O/ VIPRF 1223

3I ,~AL"I F1. Y,ORH FACTOR,PIGH-FRE.ROLL-OFF*/ VIPRF 1224

=?*,,,12. ,CV,*r-'TER rREn. OF TRANSFER FUNTION(p7.)*/ VIPRF 1225

1225 C21v,*r*) VTPRF 12'6
rRIT 35., rLTA,FMINOrr,SOELTA,03UFMAY,D,E VIPRF 1227

PPTI 2r,',SPTFF,n,SPLLTA,SnTFO,FRl VIPRF 1228
Ic- F0"wPT(IP-, VIPRF 122q

120Y,FrTrrzKtrC q (F)=,,;t2.5,* rOPPESPONrINf TO fl=*,C12.5/ VIPRF 12?0

i2ln 212Y /2FY,-T- Lr3 THSN rLLTA=*,r,12.F* CNLY THE HICH-FRL.RCL VIPRF 1211

7L-rFF rOpTIrt, */?rY,*nF THP ;(F) TPAtSFFR FUNCTION IS UFUE IK CALC VIPRF 1232

4ULITING F AT F=X*,LH*F =,612.5 VIPRF 1233
5* IZ.)f/R,'I) VIPRF 1234

VIPRF 1235
VIPRF 1236

... VIPRF 1238

- H(P) VIPRF 123q
* VIORF 1240

1219 r VIPRF 1241
24: Y=S 'IF( S.GT.P AY) XY=RZHAX VIPRF 1242

FALL T RLTI(XX,Y1,FPV L (1),RSVALS,1, O LPS,nRRS,NPSVAL) VIPRF 1243

CALL PctN(YX,Yl,R''-LS(1) ,REVALS,I,F7HFHI,FOPIHF,NRSVAL) VIPRF 1244
Fpr=pHFFPI VIPRF 1245

12L VIPRF 1246
VIPRF 1247

AK=I.C IIFCUJ.L=2.
0

) r) TO "?0 VIPRF 1248

K 3 1T7(W C-G .?0f °) 0 TO 32 VIPRF 1249
VTPPF 1250

I?El nn 31
r  

,I=I,IL VTPRF 1251

IT=,l lVjrI-V(J) VIPPF 12F2
!7(WL.LF.V!) C-C Tr 31' VIORF 1253

31, rCNT Il.r VIPRF 1254
1; P'AL)(III +(W- iVL<(II-1)-1ALK((II) )/(WEV(II-1)-Y1) VIPRF 1255
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P'OrPAO VTOPF 74/74 Or'T=i rTN 4.5+414 08/16/77 13.11.28

12!1 cFwFHT=AV*FP7FHI VIPPF 1256
F7HFLC=27? . OT/2. 36 Tt(CATGRY.TQ.C6) F7H'Ll=350.0*T/C.03f VIPRF 12!7

VIPRF 1258

VIPRF 1259

XHFLC=YXFFLC "XHFHI=XXPrHI VIPRF 1260
1?f XI=YHFLOF7HFLC FX=YHrHI*F7HrHI $IF(YP.GE.YI) GO TO 3 2 r VIPRF 1261

C0tFT: 0 2 VIPRF 1262
VIPRF 1263

723 XHcLC=YHFLC-CCNST*XHrLC 1XHFHI=XHFHI+CONSTfXHFHI VIPRF 1264
IF(YHFLn.rT.l.0) rn TO 121 VIPRF 1265

J?rF XHrLC=I.r IYHFHI=F74rLr/c7HFHI $GO TO 325 VIPRF 1266
VIPRF 1267

7' IF(YHFII.IT..0) rO Tn 32? VIPRF 1268
Xf4HI=.^ *XHrLOr7HFHT/r7HFLO GO TO ?25 VIPRF 1269

VIPRF 1270
127^ 32 Yl=X'FLOr7HFL( XY?=XHr'ITF7HHI SIF(X?.LT.XI) GO TO 32 VIPPF 1271

XH;LC=Y2/F7PFLr VIDRF 1272

VIRF 1273
VIPRF 1274

i- rELWL=C. CTF(WE.L[.IC.C) 10 TO 340 VIPRF 1275

1 27r TF(CArPY.c.C!9.AC.CA'RY.N.6) r0 TO 340 VIPRF 1276
IF(WE.G5 .U.C.) GO T

n 
311 VIPRF 1277

tALL T6FrjLKf(WE,OlWFlC2 ,12.,XI,,OnELWFWEiOO,"W IG VIDRF 1278
CC TO 34- VIPRF 1279

33' TFfWF.rF.1'JG.) SC TO VIPRF 1280

12fn CALL TtRrLTN(wcfnWEv,10O3.,XEI,,OELWE,WFECO,NWFK) VTPRF 1281
GO Tr ,1C VIPPF 12A2

3r rELW =6Ei."('() lIF(WE.'.WFMAY) GO TO 34r VIPRF 1283
CALL FFL!K(k£,wtSK?13]O.OaXI0ODLW5,415Oc,NWES() VIPRF 12P4

VIDRF 1285
12Pr VIPRF 1286

It, CELWS=-. 411(W.Lr.C.A) '0 TO 353 VIPRF 1287
C LWS= C.#lLOGIJ(C.5/WSi VIPRF 1288

VIPPF 1289
VIPRF 1290

1?2 3S' TP(CArPY.!%.CE) YHFMAV=X4PMAX47.0 VIPRF 1291
WHrrCF=X FrWy r Lwr+r=LwC+qELRz VIPPF 1292
IF(TFLITr.7 .IS&NrL) rC T0 351 VIPRF 1293
rqlJT 24E -PPINT 753,TcLAfl[,IFLITE VTPRF 1294

114 F -wAT (I -) VIPRF 12C5
12cl; 35 FO? AT(I 'T 0* i H AI ,H) VIPRF 1296

35* !I4Hf-() ^rPIKT !63,IIOLAHiK VIPRF 1297
147 FOIMA'l(-,* APAMETLPS OF THE TRANSFEP FUTNUTO rOPt 4,AlC/42X,A2) VIPRF 12s8

OR ITT 7-r,HFmAY 9 OELS, O)LW[ ,OLWS, XHFrOR VIPRF 1299
Ic' FnIvAT( VIPRF 2300

I31 i7x 2 X 70/17X,*H (F)=*,'=I?2,EX,*MAXTT'tM VALU7 Cl: VIrRF 1licl

2 H(F)-Cn.P7. 1.0 r /u7.,:E.(2Xj0 DVNES-rM. ) /H7./18X,*M*/ VTFRF 1302
21Ey,*C-L P :=,I?.?,6X,*!RRTION FACTOR TO H (F) FOR P (B.)w/ VIPRF 1303

VIPRF 1304
8416y,*rFL W *,F12.?,6X,,lOPR TION FACTOR TO H (F) FOR W (CP.)*f VTPRF 1305

115VIPRF 1306
61Y,*rrL W =,Fi?.?,FX,*'OPRECTION FACTOR TO P (F) FOR W (CE.)*/ VIPPF 1307

VIPRF 13c8
917)(,F (F)=,F12.?FV'210FTl VALIE OF - (F*/IRX,'**,2Y, VIPPF 1309

t%3cY,w ) VIPRF 1310
1llp VIPRF 111

IF(W-.Ll.I'.l) (C TO x77 VIPRF 1312
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D cp VTr F 7L? rPT=l T ,+4011171.12

TF(4A7VV.cr1., . r. f .C6) GO TO 371 VIPPF 1313
F 'T I L VIPPF 1?14

*(OOT; TTION FA1TOT FOP S I SOT EOUAL TC 7ERO VIOPF 115

71 =VN 1-F[I- W >1, POUNOS. /33 T,3F1,4F#f) VTPPF 1?16
VIPPF 1317
VTPRF 118

r H¢ I . 7 F(PS. Cl.. IHFHI=0.3 VIPrF 1 19

PRINT ?,EPFL,'FHI,YH L,y4FHI,F7HFLO,F?HFNI VJPPF 1320
Pl2 . '- pn; ( VIOR F 1321

17,*p =-C12,3,F,3L' CACTOR,LOW-crkO.ROLL-nfl f VTPPF 1??

2 'r , , J,Y,
4

TLr 
- 
rAGTOR,HICH FR7r.RCLL-OFF*/ VTPPF 1323

37 ,, =,c'.' !C4AL7'll PREr.PATIO,LnW-FREO.ROLL-rFF*/ VIPRF 1??4

E72 V,4Y =*,:I.3,6y,NO'1ALITN0 P .RE RATIr,,HIrH-rpFO.ROLL-CFF-/ VTPPF 1 25

v*2Y = c?. 2,6Y,
4 

LC F UEI., LOW F '.%ROLL-OFl7 /21X,*O / VTDRF 1?6
?3wwF I? * , LOfl&TOR FRL).,HTrH FRFQ.RnLL-OFF/21x,*0*) VIDRF 1'?7

FT'T 'f<,l<,FPI VTPPF 13?8
I FArTOF TO F- FOP k (F-=X Y , VIPRF I321

1.1)4/TX,,ry4F4~X,2)VlPRF 1330
131! rlp NT 4?FLC1 F 4 VIPRF 1331

VTDPF 1332

'JIPRF 1333
VIPPF j334
VIPPF 1235

r3 VIPRF 1336
4VIDPF 1337

VTPRF 1338

TF(IFTL T% ,.ISl k'rI -) ^C TO 3 6 Vio
p
pF 13

rPlTJT ILC 4 PTI T T F3 , IL 5 ,ILITT VIPRF 1340
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=4 ILr(B)=. r 5IC'(4)=l°. VIPRF 1693

VTPRF IE94
VTPRF 1695

1? c;, 1 F(F-P LF. IP F lr Tq f,2 VIPPF 1606
CALL CrnT Tr(F -',"EC5'L,F'), MAY,CO6ST,P,XPI M7X,TWOe,FLY,F?, VIPRF 16f7ZFI LO, ST N, ILIFA , 11, J , <

L )  
VIDRF 1699

r-71=p"N x VTPRF 1egg
VIPRF 1700

171 Y= XPX=FLr F7.FLO VIPRF 1701
IWCn(I)=I.*PL-FI 7r 1=R

7
LFHI SALPHA(1I ALPHI VIPRF 1702

cLX(1) DI- ar N2((TWO,( 1 )1 (YLFHI*ALPH1) -1.XLFwIYLrHI) VIPRF 1703
fKLC(: )=PT CSIrN1)=-l.3 VIPRF 1704

VIORF 1705
17Cr IF(P2N.-I.-.) (.) Tn A " VIPRF 1706

JF(Y!.L-.cqri rO TO n ';" VIPPF 1707
VIPRF 17C8
VTPRF 170q

FMMYXl 'IT=l VIPRF 171n
1711 CELL C Ic t';;F',)Lr nvL, P ,P-AX,rONST, C ,X:F:MY,TWrP,FLY F , VIPRF 1711
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PRnfRAP VIPQF 7 /74 nPT=l 9TN 4.5+414 0e/16/77 13o11.28

lFILO,IGK,aLcYHA,1I,J,K,L) VIDRF 171?
F9q=FAX "AX=X-rL0SF?MFLC VIPRF 1713

VIPRF 1714

63' TWC0(,)=2.*I L2FHT ,F7(4)=rL?rHI SALPHh(4)=AL2FHT VIPRF 1715
17, I:L)(t4 ="T-5lAt?(TWnOQ(41 (XL?FHI**AL2FHT),I.-XL?F4I*XL2Fl4II VIPRF 1716

HILPM =rl?IN()-. VIPRF 1717
VIPRF 1718

F4' Il VIPRF 1719

CALL rPnTtI,,F(FPcO,I cL,FqO,cMAX,r.NST,DP,XFqMX,TWOB,FL,FZ, VIPRF 1721

172V 1FILO,SIrN,ALIA,IlJ,K,L) VIPRF 1721
VIPRF 1722

FRr=FPAX rFAX=XMUI4* HI VIPRF 1773
IF(FA).Er.FPC) rr TO 51J VIPRF 1774
rP(?I=YmFC(P iII= TL=l VIPRF 1725

172 rILL rFOIk71(FP, r1L,FR,OFMAX,ONSTr)e,XFRMXTWO,FLO,FZ, VIPRF 1726
1PILn,SjG ',fL-PA,TT,J,kc,L) VIPRF 1727

VIPRF 1728

VIPRF 172q
:Pi FRP=FPY IPPAX=XHFLn*r'4Ln VIPRF 1730

17?0 TW!n(?)=2.'*PWFHT SFZ(?)=F7MFHI ALPF-A(2)=AMFHI VIPRF 1731
FLY(2)=I-5T 2(TWP(21*(X4FL4T AMFHI)pi.-W4FHIXMFHI) VIFRF 1732
HILO(P)=V" T W(?V-t. 3IT=1 TL=0 VIPRF 1731
rALL (C1Ci'7 (FRL ,nE9ECL,F r,PNAX ,CNST, X ,,MF?TWO ,FLX F29 VIDRF 1734

1WIL0,-trK,bLPPP,IT,J,K,L) VIPPF 1735
173c VIPRF 1736

VIRF 173?
FR FPAY -F-AX=X4FH4IF7H 4I VIRF 1738
IF(FNP(.Fr..;Pr) r0 TO 13% VIPRF 1739

r-(3)=vllrCv 11T=l 1L=l VTPRF 1740
17L rALL rFPTNTS(FREI,nEr3rL,F-,MAX,CONST,DP,XFCRMX,TWOP,FLX,FZ, VIPRF 1741

IHTLr,T.tr ,,ILPFA,!l,J,w,L) VTDRF 1742
VIRF 1743
VIPRF 1744

=1' F =*AX !AX=rMAYGr VIPRF 1745

17t- TWIP(3)=2.'*PHFHT FZ(3)=F7HPHj SALrFA(3)=AHFPI VIPRF 1746
FLY4()=OI-ATAN2(TW3U( i*(YHFHI*

4
AHFPI),i.-XHFIXHFHI) VIfRF 1747

HILO()=nT jSICN(l)=-j. TT1=1 SL=O VIPRF 1748
r6LL r'1ITS(F EQ ,ErDrL,FPO,cMAX,rON T,DP,XPFRHX,TWOB,FLX,F7, VIORF 1749

IP'ILC, 'IrK,fLP 'O,7 7,J,'(,L) VTPRF 1750
17c' tfPTc=J V1iPr 1751

VIPRF 17c2
VI-RF 17F3

r -,,-,',,','',,'''''''''" VIORF 1754
S4 VIORr 1 7F5

17t VIPRF 1756
1 V 93QF 1757

VIPRF 1758
VIPRF 1762

17F- LYNAwr(11=4 H(rjoFntj ,r 4LXMAMf7(?)=ICHY((H)7())! VIPPF 1761

VIDRF 1763

IF(IKCPLT.E.InLANI) rO TO 45q VIPPF 1764
IPLnT=IPl.ri1 VIPRF 1765

179, VIPRF 1766
LVNAMrt11=j (r(F()I- %YNA4F(2)=4W(QlS VIPRF 1767
TLTN 1(11=1H(POtJt'PIY STLINlt(?)=I0HLAYE% OSC) SILINFI(3)=IHT VIDPF 1768
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'L'VTP1 'TF1 TN /756-14 00/16/77 13.11.28

J: ' { {) ( ) : g! ( ) nq, VIPRF I 76c

VIPRF 1770
TW U =.--r L 'r D VIDPF 1771

400 TW'Sm7:. P 'FLY =-T A1Q(TWOOP F* (YPF*APFiT)1. -XFF-XFF) VIPPF 1772
r4 00 IT= ,FDTS VRF 1772

V='T c '=7.(T3' , TN0) ro TV I6T VIPRF 1774

/1F ' l . N r 6VIPPF 1775
1 7-Y I vF.rqc.- .ALOre f T1_ TN(T.4OPFOU1Ai AOFHI),1.-Xl*I))/FLYPF) VIPRF 1776

4F r9-L (TI) Y VIPRF 1777
VIORF 177P

VTA RF 1770
n ITr1T0 VIORF 17s0

1 L=L4- KX1-mY t) TrOrL(LU=X1 9i:YI/'7pF VTPPRF 1781
v =nr F*'.L(!:P-) pTWmF Y PPI 1-l1 lFLP)V1

0
9F 17P2

q ]L[ = IVIORF 17O3
VIPPF 1782
VIPF 1783

VIPF 17?
VTPF 1788

Ns .\Lr C 7nP F 1716

)GF' ' = r+rC)01*rY" 71F) S,T,5Y'F) 37 Tn 4'? ,'"'s 17
0

Uv T 'p7 \IP-F 17A

VTPRF 1788
V PF 17P4

L' fILL FtFL F cl,LT ,oJ1
0

p F VF 1795
1-cr L L NFFI Y0rYF,p]MT',C,T FT99T,J,1K ?NH1 V' PP 1706V T-PF 179?1

vlp.r 1704

7cfl8CrL .,.cTcL8"K) rC Tr 475 V1OPF 1799
t'lL rNl'rL (TPLCT) 1(70 T' 417 VIPRF 1809
!" VlclRF leCI

VIMPF 18e?
V Y VIPPF 1F03

0 VIO
P
F I8C4

VIPRF 1PC5
10~0VIPPF 1f!6
............... VIPRF 1 E074c l-F(IhODLr.Fl . 1L4N) GO TO 457 VIPRF Ip08

T'.-SF= 'II=5- Z(F) VInRF 1fog
bO(1FLT .FO.ruc.Jr Tn.LT.SFLTA) GO Tr 45C VIPPF 1F10

I 13 IFIFL T.0. IT p
r ) 

r, T 451 VjPPF 1811
P,-INT 4-P,TT,TY,SrLC ,rP,RqFHT,SXLO,YPF,SXHI,SF

7
LO,F

7
PF,ZFZI T,SALC, VTPRF 1812

IA r'4 OA/VIPRF 1818
1I Y =F11A (I / (F)*,8Y,Al0/1 e

Y 
, / VIPPF I1 4

2 -2 X , X = IY, nI1.3/9y,*X '=*, Il.7,Gl?.3/9Y,*F =*,jjX,Cj2.5/9X,*0*/ VIDRF i1e816
3PY F'' FI' Ct?9/ O* X 

A L p A 
=I t° €X eLPP = VIPRF IP17

M=-HICT' 113 Tl '57 VIPRF 1819
VIPRF 120

102
r  

4- PRTNT L71,,I X,fl,S--I,XPPF,XHI,F7rF,9F7HI,A'rHI,S8HI,PFMCF, VIPPF 1821
1S3''V VIDRF 1822

4' FCm1 -1 ,*PA 'A4 T!POz, r(F)8Y ,A10/?7X ,8A VIPRF 1823
8, F'' F* ,11.3 4 ?.4f/1Y,PALDH*=* Ci 1.3 12.3/ VIPRF 1825
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- vr VI F 74 /7 4 I-P Ti cT'J .5+L14 08/16/77 13 .I1 2

= -c Gl I S.4) VIPRF 1P?6

VIPRF 1120
VIPRF IF?

4 F v = 7 H (? , L I X ? 1 <?(F ) V I P R F 1 P 0

D,? TNT qr , 
VIPRF e30

,Fr' LT, T , -LJA4 VIPRF 1P31

L "rO fI-,3 ,qFnENr(47|+gX S.1X,AO IX S Iy,AC) VIPPF Ie33

P Tt'T 6 r I ,TI, L, PLAN VIOPF lt32

LPL FP'CFLw.L.. ? 1 3y,4F ONI r H . 9,A5,10X,A0,IIX,A5, 2vIICVTPRF 1 E13

4 7 VTPRF IE34

VIPPF Ie7s
V T D VRF 

1 814

I" O(IKCL..L C f 4~VTRF VE'.?

VIPPF 1 e
VTPRF le40

PF("rL (v.L T.,F Sr L) n PO L 10 =0 . VIpPF IP41
rJ TT I- V!-RF lP4;1

VIPRF 1e4

tF(r~v1.L V II1FX..~ VP F IP4

r 4 L L7W PRF1 PL01 'aL VC~Lf,Yl/TSAL,IG XrF MI 1VVA V I RF IE4

VlIPDF 11!6
I I r I L 7 . F TL t*v ( T). 47F L.1 L, 14 VIPRF 1e4

VIPPF I49

V='.L)HPTt(lfI, VIIPPF lera

(l-r' -VTIPF IfFl

F(SFLn.LT.Fw1F) r ) TP ' 4Ir VIORF iP54
CLYI=DTAK';(2.v Lr'(SYL'I* SALrl) 1.-SYLO*SYLn) VIPP

F  
PS5TrI (FLl 1.1.' .) rLX1=FLY14-2.- I V1PPr IF.56

S
X
2
=
F

F Z L C /
F70r VI-PF le7

ILW°L VIPRF l?P8
WV L) :-6LL rljpV,(SrZLn,YVAL,1,1) VIP

P
r IP5

VIDPF If6o
-H I.-S)4TSXHII VIPF IelXI:P K+? .+ L (i {T/('.*FLXl)) cY2=SF7wI/F7Pr VTPPF Ie6?

Y2=rr rn+2 ,*ALCriC(('I-3TA.JP (TWOmPT)r(X2**ADFHTI-Y2*X2I))FLYP
) 
VIPPF IF63Y\IL='11 ? rC L U ,V-(SC?'4I,YVAL., 11 VIORF 11PE4

VIPPF lf65
qCALL -T=I-L4I I-T VIPPF IP66

IJFL1Y F, 1V(1L n Itr L FC K IIC()1HEC PC VIPRF leci

1vIPRF le6

VIPPF If??
• v+*+,+ , +vVTFPF 1P73

r v YIPPF IF74
- w HIP) "VIPRF le75

IPT7 • VIPRP IP76
r +'+++++++••+ VTrRF lV77

VIPRF 1e7f
VTPPF le7g

471 TDLCT=IDLrT+l YID
O F  

lepo
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CC;)(-PA VTD F 74/74 rPT=i rTN 4.5+44 Ot/16/77 13,.11.28

ILTN'C1(3)1=wSFE FIJtr
T 

ILINCl(4)=5HION)T VIPRF Ie3

ITTL1(J)=!H RPTPRY I TITITLl(2)=:CHTPUCTURf-P VIPRF IeP4
ITTTLII3)=HUSLLArf)T VIPRF 1e5

Ipme 11tiGF(H )PM)=1 tj=(IH Hfr) nq. VIPRF 1E86

VIPRF 18A7
VIPRF 1e6

47- V=P ie3S*.7 "7OrPQ INHF SrNAX=XHFLC*FZHFLO TL=0 VIPRF 1e9

4P K=kI !F L(K)==
C 
R VIPRF leO0

1A
C
P FF=rFCr+CNcTFrl =IF(F:O,LT,mAX) f-C TO 4EI VIPRF legi

IF(L.Fr.11 CO TO Fr- VIPRF 1ec2
L=l 4FRQ=F-AY z4AX=r4AX4F VIPPF 1eq3
Vl=XHFHi7HFHI *TF{FR).Z'.Xl) GO TO 4eV VIPRF leq4
v=l ;C LK)=FRr -FPn =Y1 !rO TO 4PO VInRF IE05

Is VIPRF 1R6
VIPRF IP97

5r7 rALL rFF7FLK(FFrL,rSPL,K,HFO f3rFLC,PHFHI,Y-L,YHFHI,F7HFLO, VIPRF e8

Il,dFHI,APLC,AHFHT,--I HC,FMAXHF,OSMIN, ,IFIRcT,IT,J,I W eCTH) VIORF leqg
VIPPF R?O0

Icrr VTPPF AI01
TrHGA Fz 'IF(I-O*LT0-.TI.LANK) GO TO 50 VIPRF ORC2
jI(C57CIV.:. CV?) r.0 Tr 5U7 v7pof- 103

TP?FC! r Cr 7o -7, VIPRF 1RtP
VTPPP jcnq

l
n r

r -C vV6L=!,lr*F TKHr €rALL H I:THT(HITFI) 4rPOF J b

rYVAL;J..*"ITEVSTr
D 
TvVAL:OnIIN+YSTEP+l.r*nYVAL VIPRF IqC7

rALL FLmCWPrb{W) =c*,+lI,YVAL,YVAL) VJPRF I 28
CALL PLP[tL VTnRF Icaq
rALL CL"F"T(

"  
, VIPF i10

lOin CALL LM (
'

S $' - YVALYVAL-0°5*DYVAL) VIPRF IORl
VIPRF 1C 1 2

rALL FL-'SS("(P) - , IO ,/ L YVAL-, 'Y'AL) JIPPF IC13
CALL rLRFPL (PS,+ I," ArJ1l RI," JT-) VIPPF 1C14
CILL FL-! ' TN.,", ARUT","AnUV" VTPPF 1 C1 5
C01c rALL F 1,31J,YVAL,wVAL-2.C*rykIL) VIPRF IC16
CALL PL-L C("(W) :T", 1O?,VAL,YVAL-3.C4OYVAL) VIPRF I17
rALL -LCFV (Wr,+ ,-Al'l',AVJT") VIPRF 1IB
C5LL FLHr (** LnS.*,+O ',"AIJT",",ArLT") VIOPF 119

CALL l-ClT(n.7- TTF1) VIPRF IC20
lo2 'ALL Pl" (

' 
(F)", 111Y,VAL YVIL--.5-nYVAL) VIPRF lq21

CALL r IF'rT(wITlI) VIPPF I2?

rALL F"SAT( ALC) CCALL RLM4SS(IFLITT,ICOVAL,YVAL-L.5oCYAL) VILRF Ic3
CALL VAGAL

0
{" TO" VIPRF 1c24

CALL 1rlT(r-ITl
r )  

VIPRF 
1
q?5

C07t rALL FNOFLtTPLrT) VTPRF 126
VIPRF I27
VIPRF 1R28

VIPRF 1030

o r r(0) VTPPF 1R31
VIPRF Iq32

r VIPRF lc33
VIPRF I1I4

VIPRF 1c3C
Co. -n- IPLCT=TrLC,+l VIPRF 1c36

VIPRF 1037
LvNA'r(1)1I. (C()C(u)C 'LYNA

4
4F(2)=1H(n)C ()RE.1 VIPRF I38

LYtAMC(3)=IOH (F,c) Y( RLYNAF(4)=7lH)7())t VIORF C;3q
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D0!RftR' VTORF 74/74 OPT=i FTN 4.F+414 OF/i6/77 13.11.28

ItTNEl(1)=i0w(0SP0NSF lILINFl(2)=lCHOF PRIMARY VIPRF 1 40

1oun ILIE I(R)=IOw !TRUCTIIPF $ILItEi(4)= 2H)$ VIVRF I1
ITTTLI(1)=?P $ VcTPO=c,1 VIPRF IS42

VIPRF I.3

PRINT 2 E PRINT 353,TL ,IrLITE VIPRF 1]'i
VIPRF 1545

IoL5 IFI?2?.Nf.!.) GO TO E1' VIPRF 1q46

FRINT =30 VIPRF 1q7

5oO FOPMAT(I-,4Y,PARAMETFRS*,3XP(F),5 L (F),5X, *(F)l,5XI(F)*) VIPRF 1S48
Il=jHF}V n VIPRF lq4g

PRIVT "11,II,2LFL0,9
0
-LO,qHFLO VIPRF 1j50

jor 511 FORMA'r(9Y,A4,Fl8.3,3F9.3) VIFRF VS5 1

PRINT c3 2, ,nPF, LFHIT,'MHI,nHFHI VIPRF iS52

c1l FORMAT(qy,f4,5Fq.1) VIPRF 153
ITIHY ?W=PHYI VIPPF 1 S4

PRIT 1il,II,XLFLP,XwFLO,XHFLn VIPRF lo5

Io!5 PRINT '12,1XPF,XLFHI,VMFHI,XHFHI VIPRF 1S6

II:1HP =WIP PL=IHC VIPRF 1 7

FFl!T 511,II,FZL-Lfl,FZwcL0,F-HFL0 VIPRF 158

MQINT cl7,L VIPRF 1959
'I3 FOP-Al(jCY,Aj) VIPRF 160

lo PRINT 12,-,PZFF,F7LFHI,Z4FHI,F7HFHI VIPRF 1s6i

PRINT 513,L VIPRF 1C62

1=1HA ?V=;HAI VIPRF 1I63
PRTNT 511 l,T,ALrLr,AWLO,A4FLO VIPRF IS6.4
PRINT r12,',A-FHI,ALFHT,A HI,AHFHI VIPRF iq65

19 , Tl=l ,w-ty. VIPRF IS66

PRINT 512,TT,FmnP,XLCR,XMF,OR,XHFCnR VIPRF j%67

rO TO 11 VIPRF iq6s
VIPRF IS69
VIPRF 170

107M clh VRTNT F21 VIPRF IS'71

=? POMAT(IH-,4X,*AFAMFT-R ,3X,*-(F)#,Yy,L(F)*,rX(,L (F)*,FX, VIPRF 1S72
9 mf ) v, 7 X H () / 7 ,VTPRF iCTI

II:1H iw=7pn, VIPRF lq74

PRV-T rI,lTT,ELFL,PL21LnqrlMFLO,qHFLr. VIPRF 1575

PQ7NT 112,K,PVF,PLrHI,EL2FHIFHI,PPFHI VIPRF 1C76
II:Hy v=?Hyl VIPRF iS77

PrTVT 51,II,)LFLr,YL?PL,(MFLO,YHFLC VTPPF IS78
nQTN T  12,WYF,yLrHT,YL?FHI,XMCHI,Xl4a T VTOPF lq7g

ll=lHr lle=?HFI L=lHr VTPRF IC80

oe PRT v II,II,F?LPLO,,L?FLO,P-MFLO,F7FLn VIPRF 1q1

PRT T Sl,L VIPRF ISP2
PRINT 512,KFZFF,FZLFHI,cL2FHI,FZMFHI,F7HFHI VIPRF 15q$

PRINT 51',L VIPRF 1584

II=IHA lke2HAI VTPPF 1 85

iqf PRINT 1!,IT,ALFLC,ALcLOAMPLO,AHFLC VIPRF 1P6

PRINT F12,',"FFHT,ALFHI,AL?FHI,AMFHI,AHFHI VIPRF 1EP7

II74Hv*X. VIPRF 1q88
lR'TkT ri2,TI,rODE,YXLPrOl,XL2CP,XMFCnRXHCCR VIPRF iseq

VIPRF 1Co0

lqcr 1i7 II=H P(") Tv=cH L-m-H(F) L=gH S(F) $'=1 G sn./wZ. VIPRF 191

P IMT 7q%,TI,K,L ePRIljT 461II,K,L,M TPRINT 4F5,Ix,IPLANK,IBLANK VIPRF 192
VIORF 15R3
VIPRF 194

'7? CALL TWOFtJN(FP'I,EL,PBELINPT,FwINGC,FA,IBMIT.flYVAL) VIPPF ISC5
19c VIORF 196
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7
-101

IP(CA 7r'y.'. rI) rr T
r 
774 VIPRF 1907

rPLL 7f,qLI (IFLCT) SFO Tr) V:,C VIPRF 15qe
VIDRF lqqq

77. T Flr (IKOLT .f.TILAN(i ro TO 775 VIMRF 2000

7£rr lUAS:I "ALL EWIrL(ILIT) VIPPF 2001
VIPF 2M02
VIORF 2003

rVIPRF 2CO4

VIORF 2G05

-r) •VIPRF 2C06

VIPRF 2L07
VlrnPF 2009

T"LOTT=ILr7t VIPRF 2CVQ

LVNA-' ( ) =) 1H (Y() F (f-' LNAM(2) = IrH(n()1E..0 L LVHAF (3) =H) I VIPRF 2 10

I r IL TE ( 1!?J-( I L 'F I I I CH)= UNCTIOK F 7ILTIVE13) 4OR)U VIPPF 201
VTPRP 2C12

fr 7 7 I Ii, 7 VIPRF 2013

S T ITL If II) =TLlL'(TT) VIPRF 2C14

VTPPF 2C15
7 i T T = I (V )( = !1<= I] y ( F) n9. IYSTE-=13.0 VIPRF 2 C16

Yi=CAI>'Y IV{(CATOPY.L^.-4A) )1'=I3A VIPRF 2c17

1F rC 6 7 .r'.Cf4") vi
1

?-,3 VIDRF 2c108
VIDRF 201o
VIPRF 2026

22T 7
- 
TFCA7rPY. L.Ce) r.f Tn 7Q5 VIPRF 2(21

VIPRF 2C?2

rO 70 IT=I , FIF- YIPRF 2023

P r0lL(Ti) '. VIPPF 2074
rO Tr '87 VIP9F 2025

PC 5 VIRF 2C26
VIPPF 2027

7o- rt-LL CtrFlhiFRFI,L, t , PAV,3Ln EPI XLCXHI r7L0,F7HI PLC,AHI VIPPF 2C28
IP ,G XGm3 ,IIP!qT T VXI H OP)VIPRF 2?

VIPPF 2C30

pr 7r 2 P -ASFS- T01 LT.N'.I'LANK) CJ TO 7PR VIPRF 2031

IF(CATpY. N0CL.A.t. rATrv. IJ.04) . O T0 7Aq VIPRF 2C32

10-SAr=C IrC TO RLC VIPPF 2033
VIRF 2C!4

'8q CALL r nrL(TPLrT) VIPPF 20i5
2-- VIPRF 2036

VIPRF 2037

VTPRF 2038
*VIPPF 2035

* VTPRF 2040

tr VIPRF 2C41

r V VIPRF 2042

AP: TcL(IT=IrLCT+l \IIPPF 2C43

P9TNT 2&C 6PR IT 'F7jI L VIOIcLITE VIDPF 2044

II=FH y () 19=7H C-fF) IL= H R(F) *M=Ilw G cl./H7. VIPPF 2045

F r,-!T 70',I ,YK,L VTIRF 2046

7
°  

FOP f,7(IP-,VALir- rmL r,IL TE POR rUNGT1N *I701 ) VIPRF 2047

FPPT"T 4F1,T ,V,L, VTPRF 2048
VIPPF 204

TI=?wAA TnnFATG Y.E7.'4i) Ff TO 7Q3 VTPRF 2C0

IT=2H- T T f.r
.

FATTPY.1r.r4') CM TO 7q3 VIPRF 20c1

PRIN7 4 AT1F TFY,T LNK, I'LAt!K VIPPF 2C52

rC TO 7Q- VIPRF 2003

164,



AFFDL-TR-77-101

Pporpam' VIP-?F 74174 nPT=l PTN 4.5+414 OB/16/77 i.i2

VIPRF 2054

7qz FRTHT jrc,T,IPLA"V,IlLANK VIPRF 2C55
2fr VIPRF 2V56

VIPRF 2C57
7co* LYN Mr (1) =I OH (P 0F( W)-r %LYNAW'(2) =IuH (A)( OR F.I VIPRF 2058

LYNE(3)=IaH (r.S)r.f( SLYNA41(4) =7fJH)7())$ VIPRF 2059

ILTNFI()=IH(PZSPONS $ILIVI(2)=I0HnF THE ATR VIPRF 2060

2ILTNEf3)=IOHCPArT rnll TILINEIM)=7HPMENT) VTPRF 2061

IT1TLI(1)=2w S VIPRF 2C62
VIPRF 2CE3
VIPRF 2064

Rr- CALL TWOF'((FREQ,PFL,rEn L,NPTS,FMINF,FMAF,n)MIN,VYVAL) VIPRF 2G5
?C(r VTPRF 2056

IFA7rRy.E'.C4A.P.ATCYY.E.4) C-C TO S05 VIPRF 2C67

CALL FNDPL(TPL7
T
) ro Tf) R60 VIPRF 2ce8

RC LYNA04rf')rlCwP()fOtRr.! VIPRF 2060

Lv?,tlrf7)=ICH (G.' i0.1( SLYNA'lF(4)=7(H(Zf)S VIPRF 207o
?[?I IFQNCrL!.F'.IPLAtfv) )TO IO VIORF 2C71

'ALL fhrF(TDLCT) VIPRF 2C72
VIPRF 2C73
VIPRF 2C74
VIPRF 2C75

201r r VIOPRF 2076
r 0 VIPPF 2077

r * Yr)" VIPRF 207P
IA VIPRF 20V9

VIPRF 200

VIPRF 20P1
VIPRF 2C02
VIPRF 2C83

TPLO'=IPLC[r+l VIPRF 2CM4.
VIPRF 20PS

2CM LYkA(F(1)r!H(VOF()-" VTPRF 2006

TLT r3(I}=IHTRAW F7O 3ILI"12)oHFUNCTICN F TILINFI(3)=4HOR)t VIPRF 2OP7
VIPRF 2088

TTjTL1(1)=I1H(ElJTPENT TITTTL1(2)=ICH MOUNTFr 0 VIPRF 2C8g

TTT1L1I3TIHN P?IJAPY FITITL1(4)=ICHSTRUCTUP7 VIPRF 2cgO
2mc lTTlLlfr)=IPHTHROU:rH V: T'ITLI(6):cHOLAT0RS) VIPRF 2cci

lTl:Lf(yO())=. FW=lw Y F) On. TYSTEP=5.C L=2HIA VIPRF 20c2
VTPRF 2CS3

q f76LL Cr F(IN cPEQ,CP L , TSC AMy ,IAPLO rlAnHT,CIAXL),C XHI, VIORF 2C94

lf1 FZL, ,c1Z7,rC15.LO,rIAHI ,F4INGF,FtAXGF,C9MIN,I,IFTIS1,TI,K,L, VIPRF 2C5

pr?' ?tHn Tw) VIPRF 20q6
VIOPF 20q7

lF(INCPLT.NL.TPL4t*V) ^'LL L[lO'L(ILrT) VIPRF 2098
VIPRF 2009
VIPRF 2100

P10C r V IIPRF 2101
r VIPRF 2102

r A A(F) VIPRF 2103

r v VIDRF 2104

#*##***.44**4***.#VI13RF 2105

21'r IPLrT=TPLrT#l VIORF 2106

IHAS -= VIORF 2107

rRTNT 24F *FRJNT 203,IOLIN,IFLITF VIPPF 2108
II=6H Y (r) FJ= 14 v (F) ^K=6H A (F) SM=o0 r SI./H

7
. VIPRF 210

L=2H3f TP(CATMRV.E.0B) L=2H79 VIORF 2110
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CI PT .T ?G.ITT,J,< DI-P,11 4FI,II,J,<,tl VTPRF 2 111

o='2w1 'rpINT VJ,M,L,CTY VIPRF 2112

VIORF 2113
L v,, ,,r I .nN ( l- VTPRF 2 114

L IKE1 )=11H(TNPUT TO :ILI'JT1(2)=ICHTH= nIrrm VIPRF 21152 11 1 LNr f I :-rT II IL I E ( U)= U'FNT) T VIPRP 2115
VIPPF 2117

ITITLI! 1 1 ' H IU TP'M-IT ,1TTTLlt? IC1H MOUNTrr 7 VI POF F I118
1TTL13)= 1 4HC Ir4 IzC lITI'LI(4)=!C"LATrRS oN VTOPF 2119

VIPRF 2120
21 I F(CATrPv. L.r) Gn Tr 6? VIDPF 2121

VTOPF 2122TT ITL rw I-)l L A 
P n  

S ITITTL 1(6 1 C 1HP LF OP ?A VTDPF 2113
ITTTL 18' ) Hf 10 VTPPF 2124
ro TC o4: VIPF 2125

1?r VIPPF 2126

I-, !TTTLI(7=IHNN-Or L.F I?ITL1(,)=ICHwLF OR RA VIDPF 2127
ITITLI(7)=14Fr' VTPRF 2121

VIDRF 2129
VIORF 2119

2! 14 'ALL LFINrFvFmAXr=jO"MIM OYVAL) VI-RF 2131
VIPRF 2132
VIRF 2133

rALL FrL(TPLrT) VIPRF 213.

VIDRF 2135
21'

r  

VIPOF 2136rF IP WPL IT Eo T° ACL. 1K. ) r0 TO I1 0 VIPPF 2137
!FLTr=jFLI

T
F !TI<=t 'O TO 7 VIPPF 218

VIPRF 2139
1 2 r 0Q4T NL'- VIPPF 21h0

211 0 IF (I P rP.F'.II ':C T n) RIJ VIDRF 211.1
T7(ILRO' Nl. .) cC TO 1 VTnRF 214'
IPLPNF I)=!w LC(1) TT LIIJF.( 71)=IHnLC(? VJPPF 2143

TPLAKr ( =) wrnL tr(1) 'JPLTT =I'OLO(L) VIPPF 2144
INCFLT=TprLC(S) VIPRF 211.
O TO 31 VTnRF 2116

VIPRF 2147
VIPRF 2148

Q9' 'ALL CC"'rL VIPRF 214.

VIPPF 2150
pl'

,  

VIPRF 2151
rPT 'T cir VIPRF 2152

1 " P O ATI IH , Y, VER A 2 3 X, AVE RA GE ,8X ,4S-F =04 qX ,AV RAG E VIPRF 2151
IF Y, AV.(TNAT! ,/17Y, AVFAr,*X,'RFSSURE , 7Y, AV RArE', VIPRF 215.
20X,*Of S T T , I I P*, X,*KIN -A TI C*,7 ,*'VI nSlTY*/ VIDRF 2155

2 1 ! 5Y,*tL T ITUrc * , 7X PPr; fJP-* ,- , NOR P 8L I ZF0-6X -OFNS ITY- VIDPF 21F6

1PY, NC "At E',Y,'-UNnA,X ,vS VT*TRF 2157
CO li I-i,l VIPRF 2158
F CCc :Vr(I)/AV I IW A IA8 c'J= (1T I VO-NS(1 I VIPRF 21rg

S 1rC 1 ( I O, (t) VIPRF 2160PlF^ o I Pq I IT c 2 A LT TUJD (I AV P(1),DIORM ,AV OrNS ( 11, ON r, , OUNO (I) VIORF 2161
IVI ZrCS(T),VN(P- VIPRF 2162

02 P c MA 7(P 2 P P 1 .1, I 1 4 IF.T7 15. 4,P IF;.1, c 1 7, F15. VIPRF 216";

STID VIPRF 2164
Fkl VIPRF 2165
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Pn nRAN VIPOF 2
1
q74/ nOTri FTN .+414 Cf/16/77 12.11.2t

cymnfrLTf RE. tRCE MAF (R=)

ENTPY Pr]MTS

EJF2 Vr F

VAO.AFLU SN TVc' PrLCCATIO'
20F27 AWFHI PrAL 20626 AHFLO RCAL
2164. BiF'AY QFAL 21067 AFI RP8L
?1?. AV 9F IL 20632 ALFHI RCAL
2rF?l ALrLn REAL 20731 ALNAHI RrAL
?0730 AL'IALE R-AL 207?5 ALNP_HI Rc#L
2C',L ALNOLr O'AL 2C'32 ALNmAX RrAL

2r727 ALhlYUT qEL 23726 ALAXLO RFAL
71f(E ALn QEAL 22500 ALPHA REAL ARRAY
2-)Lft ALT QAL ARPPV 24214 ALITUn PrAL ARRAY
2AF&I L'rHT O'AL 7361h1 AL2FLO REAL
22172 A-6WNO ReAL ArRAY 20634 AMFHI RE%L
20F37 AwFLn D"AL 20643 AMFMAY RAL

2063n ArPHT RF6L 24416 AVEENS FrAL ARRAY
?4311 AM" Q-AL pPppY 20611 BPLFHI RFAL
?0f10 PFLFLr orAL 23676 PF70F RFAL ARRAY
2'c?? VHFHT R'fL 2C622 SHFLC RFAL
21CEr P T RAL 21146 SLFHI RFAL
21-1,c PtrL Rr'AL 21164 PLO REAL

20F3f. DL'FI qrAL 206!' BL2PLO RcaL
2017 0c"lT irlL 20616 PPFLC, RrAL
2r77-' nrr PF7L 20713 PUFAHI RrIL
2 712 PUFALr orlL 207C7 PIFBHI RFAL
2C'1' -L"'lL RraL 71711 eUFF7H RFAL
2171, nUrF'L PFAL 4 PUFmAY R AL RARPS
2C7U. "' X14T PFAL 2>705 PUFXLOl RCAL
2,7FF PFAL 7 rATrRY RFAL PPLOTT
12,3 C?rtr,zT 9-AL 21137 rOPLF- RF5L

21CFI rrPL'P DoAL 13714 CiA REAL
2,F2 rlAftI P-AL 206c1 rIAALO REAL
PIF1I CIAAW' orAL AR R 2n5F C1A9HI RFAL
?  

1, '%'L "t 2r'653 CIAFN RF4L
71CE7 r4,91.- 9ArAL 21356 rI1AFZL Rr%L
2r(,vk rJA-A

v  
R AL 21623 r(AmWE REcL ARRAY

2jrFc rltmXr F AL 2Z546 CIAY I RFIL

2VfLr flPyLr Qr L 11742 rP RFAL
13',3 r2A RrAL 2562 C2AAHI R'AL
70f! rAALP P"IL 2366. C2A-I FrAL
2G6r7 r7AnLC Dr.AL 23663 C?AFN RFAL
2'6F4 r2A,,AY R-AL 20656 C?AXHI REAL
2CFFr rAx

n  
Q PraL 11776 rl2 Rv4L

f:572 C07AHI R- L 23671 C?PALO Rr8L

20670 r -R'-T Rf AL ?V667 r'2PPLO RFAL
2' "'3 r2np' ?rAL  2C674 C?FmAX RF4L
?rFfr 2nyw! PrAL 2m565 r2EYLO RFAL
13737 CIA 'AL 20742 C7AALn RFAL
2L.721 C' A An -AL PPRAv 25353 r3Aq RFAL ARRAY
i67cC r7A-T 7) rAL 207L41 C3AFN RrL

Pr7L.I r'AXLr F FL ;1433 EAXP RrAL ARRAY
?4707 r'AYX r AL 19prY 13'40 C3F RE iL

25rE1 C'nm O'L hR AV 25J27 f'3FA0 RvBL APRAY
2471,F C' P? FAL A'RAV 24771 t3eeD REIL ARRAY
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PDOrtPAN VIr; F 74/74 CRPT! TM 4,5+414 CP/16/77 1012

%JA PlRc Lr.S S N TYm
-  

EL rrAT IOCI

2TG1.4 r -P-- R' AL 24.757 C3tyX RrAL ARRAY

250c? r1ly, OAt Ay 25915 C3rYmy PEAL ARRAY
24F7 ",WE r L AP Iv 13743 r4A PrL
I17?L4 Cl!

,
- P- AL 1174'1 rr P-I L

2 , 7r 2 C tf IH.IL 20701 C0LO PFAL

21676 rF'Ul OI AL ?957c f rP Lr P AL

?-77( r'"" 1 6'L 2?'4 C m'AX RPAL

2-'r f, VlT Or IL ?n677 CIYLC RFAL
1 171,5 Pr Of AL 21113 n PEAL

24 Fn rr DrAL AZ Ay 2156? n9FL RFAL ARRAY

24121 I A-' DrIl 21176 nEAIN RcAL
1
?  

rr'o1 orAL 6pp.1v w'3Oq 160 DFm00? PFL ARRAY KARIS

217(, '' -1 P PtAL A'v P?110 DrSPL RFAL ARRAY

2"'G7? ncll PrAL aIPPY 2'310 F1i A7n RPAL ARRAY
7?7C4 rrIF1. PFAL AII? lv 23126 nl IF16 PFAL ARRAY

2262 n"171, I'AL 06 ?7166 Prilli REAL ARRAY

275c, n,?tj " rL p iF Ay 233G1 nP?A7n RrAL ARRAY

227!. rP rl PIAL AqPAY 2115 P2F6 PrAL ARRAY
2263' r,pr' Iv rL ,Apey ?;P337 D2111 RrAL ARRAY

4 nr r V L DAL 4cppy 21334 DECOFL RaL ARRAY
1'72' rrLnnl RFAL 21022 rFLRS QrAL

2777 1cLTA" oRaL 21774 nELTA7 REAL
210C,I nriLW lL 21332 r) LW REAL

?,7!f h ' A L 211C rNCR!A RrAL

1372" F6'', pF1t 13716 DYCIA Q%L

li714 rv.lI'1s ?L1L 11 OX"c1l RcIL xApOl

t7 "" l' L vlml S 14JG2 CYAIO R11L

1377P rv! m-r o" 'L 13762 Dyli
r  

RFIL
i,7F; nI.pr oi L 1379c, nxIF4 REAL

1377? n*! Ill 1" IL 143.4 ny2A2C PEAL
11003 ry,A7

r  
'Ilal_ 137F. nY2FI5 RFIL

1'77' D'r! f orAL 1376j nx2F4 REAL

11774 fl 'Il! "''rL 211D0 DYVAL RPIL
2 1C f F ' IE IL 227'S2 'CCATI RrAL

21717 1C,'' A 'L " FC Ol ,E RIAL KBRPS

?If17 rl, IL 2L 174 PL X PEAL ARRAY
21071 PLyn' r ,L 211,1 FLXI P71L

21r!4 rl uI' ",'IL 11IF3 FL2FLO RPIL
Fir72 -AV or AL 01, 6? Flf XI'

-  
RF5L

?'(- 1: , -0 y,lr 7 ' L 2C576 r F AXPF RrIL
20611 F,4T Or AL 2C514 FPFLC RrOL
2_6r 1 r,TN,rl or 'L 2 577 FP.IN-- Rr l

77 Ir 'L 0 F"
'  

RPAL KArS

2 3r,7 I "F.lI - I IL Vros ?l116 CP C PIAL ARRAY

711 2' r " o'SL 21736 'rL RFAL ARRAY

4 2P rr1 rAt'l 21321 7HF-I PEAL
21 "c F' U-Pt r o r L 71371 F7HI RrAL

I IC ((, I IL P -1 1 7- L 21 ' 3 FZLPLO R AL

21(7 F7Lr or L 21"75 F7FNT Rr 'L

P L F 71LI 7L 23 175 F 7Pr RI
2 r' '..L VA?CC 0 w PFAL crLCTT

42l -"TL" o'r L f '-Q 45 PITE RrIL PPLCTT
ca- " T' or il -- L rTT 2-303 H14Y ( r L

2 74. T !I'T-
-

;' 11732 I6LU" T 7(T-EP
137r7 T! TI'T'r

P  
1i71? TA-O TNTr

r
rP

r7 TrLl'' T" 1T,. -F ,ILPTT 3'- IrUFET IIvTErFQ KARC)S
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O-florpa '110F '74/74 nDQT=i TN 4.5+4114 OF/16/77 1.12

VAPIL;r rN Tyc, 4cLCCA'TflN
2 7fI Trv TNTL-EP 21755 If RRCR INTEGER

211"T IF1IT PlTr-R 6 IFLITE INTFGFP PPLCTT
T,7 F l PI'TLr:FP "41 IFKTSH INTFGEP KARDS

tl7rl TFII' TT E' EQ 13747 IFi5 I %'T Er FP
137v IF:' JTr ' P 13746 IF4 INTFGFR

'r,- TT L "r'7P 6;PV 2"757 II INTEGER

17- ' TTcP'RrS 1C ILINEI INTESER ARRAY PPLCTT

3"4 LTN2 TPT EEP 8PAY KAP r- J73' I MA INTrGFR
rt T"CL- I Tj1'VEP ODLrTT 56 IPHASE INTErFR PPLCTT

TNTF'FP AtV rOLrTT 20607 IPLnt I 'TEGFR
" JIt T"'T,7 FO vApf)s 13730 ISTF7L INTrrp

' -t-r T 'T[ p KARFF 137j ITITAN INTEGER
17 TT'ILI T',NTr'r ArRY FPLfrTT 314 ITURn TNTEGER K AR CS

7'_ x "rT--,P 2Z'60 J INTEGFR

2C71E IF T
r  

!,T
" -

c 21341 K INTErEP
21117 1 I-T--(R 7 ' LYNAME TNTEGFP ARRAY PPLCTT

- LYr'Ilf Tt'7rr A R Y rPL(ITT 20755 M INTFrFR

?C7T 4 "PTr'L T'TLrrP 13"12 NEFIDF INTEGFR

1 3 7!r lit A rrp 2j'37 NC INTEC r

137?F Nrri TN'r-'EP 13713 NMFRS I'lEGER
Ilf rI TNT -rP KARnS I,P 5 OICI2 INTFGFP KAPrS

?iC 7 F-1 T"''lF; 21574 fPSVAL INITErER

I -721 IWt !v It T'En 1'720 NWEIOC INTEGER
1 17 4 M r l T 'T EP 143 11 NIlAlI INTEGER
1'77

r 
N IP7n TP" F Fr 13771 NIFliI I NTEr FR

177(1 Wlr1-
r  

T 'Tc-[P 13765 NiFi6 INTEGFR
13755 mi

r
t
,  

-TUM 14O13 N2AWl INTE;ER

1'7'77 1' I7r) ItT & ,P 117'3 M2FII1 TN'EGFR
17Cr N2'1' !F.'TEP 11767 F12F:16 INTFGEP

137F' N2rl- T T "TFP 21"61 PEAK REAL
?Ic I- nrl.L 213C1 PFmrl REAL

1174 11 O,AL 2t1'4 PNCR- RF4L

?',7? 7 n nAL 2C766 P REAL

2 777 Prx 'rAL 23
7
F7 R'ORm RFAL

3 PI EAL POLOTT 236C4 R'cAY RPAL

2421 RCVAL 141. Alpp1 v 21010 SAFI RFIL

21mr- ' t I 'it.- 13C6 SPFI REAL
2121* rLO PEAL 21014 SS'l) RFAL
?IC11 Sr-L'

A  
R,IL 21315 cFZHI REAL

21fl? 'L" Or L 4210 IZN REAL ARRAY

24rfl 1C'" 'I °' L A;;PAV 21016 'FAK RCAL

210€ ( 'x'l I7AL 21304 ' XLO RFAL

2171 T DF L 2C'2? TAKAHI Rc4L

P0721 TDvZLr P',I. ?20716 TAKPHI rrAL

21215 TOV'Lr REAL 2fl'23 TAK-AX RrAL

2072- vywT ,'L 2,717 TAKYLO REAL

2n7'L TrAw- OVAL 2,733 TnFHI PEAL
2-73 'Irr" L 2C776 TPR7F RFL

L7 T'L
"  "

rAL vOLCTT 24i73 TWIP RFAL ARRAY

21r 7L, TIor,F P" L 23711 I F RAL

217(4' V Or lL 2357? VALK RrAL ARRAY

74F( "-;Cno" 0raL ArPPY 20770 VNCRm RrAL
11 "WL c'LrTT 23554 WFK RriL ARRAY

2'Frc WlmAY If 8 L 24374 WEIOC E%L ARRAY

241f7 WE:ICJ Orfl RRAV 24112 WF5O2C RFAL ARRAY
4W O"L DOLCTT 2 y RFAL POLCTT

L, Ysy I 9r 'L POLrTT 6 XRT REIL KARnc
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M'rrPA' VIDOF 7 '/T& r" T=1 fTJ L.r+41L. P@1 / 7 I . 1

V5PIAPLrS z VP- q7LorATTOP'
Li XIy r rL 1: F IL POLOTT 2m747 Y L R V

741 E . y;:' QY or' L 212'3 XIFrCi RP IL
PIC7 YIPH

T  
orAL 21126 XPFLr FFIL

21t f7 Yrw'v OF IL ?1163 YHI pr IL
1'717 Y TOC"" DI L 21340 XLFCCP Qr L
2ljrrr YL7T. 'TAL "134 7 XLPLO PrdL

I YLI mY [& fALr 216? XLC Rr L
'10-2 Yt'llr -PL 20c40 YL2FHT RrAL

7 L'rLr "AL 3 XL2FHY RrIL KARCS
I YNVo0 p-AL rPLr

T T  
21376 YFCCR RIL

2 2 l °?i IrpI Pf IL P,520 XOIFLC RFIL
210r? , Y-rm , '' r L 2CjC6 YOF RrAL

EYL PIL VI-S 71 113 XVAL -cL
F4 XY " L POLrTT 2725 XYHFHI RcIL

2r 6 2t X IFL r :! I ? C613 XXLr I F - L
22612 X)LFL I-AL 5.3 y IPAL PPLrTT

cl Yl )rL PrL,' T 12 Y7 RFAL PPLCTT
51 Yb pr L r;l OTT (3 YAXI, I5L PQLrTT
49 Y 'E '-1L nDL FTT 21102 YVAL pr L

FTL' 0 - 1
I ' 2r'T1 TI rnlT rMT L1 2 PLrTLE r TAF 5 FMT

FYtTFPf ML TYIe Apr,
8 Lr 1 :1 L AOY TA' REIL 2 LIERARY

r. f AI n TArr-mR ritqRV
r

r.17'L PL I
FCF 1 rPCINTS 17

"TXALr I
r21 n,An Fp F Pn f -FR S T"

PL-c-S PLPEAL 1T% P[ TO TWOIn A

YT"TXX C

T KL ]TH I L 1 ',10T T ! '
. -  

Y-F e
r -

Arc O tL ITPI N' A m(10 REIL ? INTRIN

CTA TP~" L fP' L'
6377 1 1'3, I j PMT 71',!
F4LC 4 147- r'MT 146E5 6 rMT
712r 7 1 , 7F , FMT f501 9
C513 I

r  
6F"7 11 7177 12

7212 1 652 14 114014 15 FMT
14?7' 1j r-WT3 17 E552 1 P

V(5 4 C 6414 22 70 17 21
7?22 27 F-75 27 13E0 24 FtIT

!4C 7! Or I-T 6417 r, E4E4 97
71t' C 0 14 1' ' 7lr T  7021 30
E

7
14 31 7JL5 7' 14sCS4 11 rM

727' '6 7 7 7" 14072 16 F-T
14 112 r ' 7 ST I11. I q FrT 14147 30 FMT
CL221 4' 64F7 41 0 42
62L 41 7 ?L 44 724 45
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PPOrRAV VIPPF 74/74 OpT=1 PTN 4. 5+414 08116/77 13.11.28

STATcPO"T LAnFLC

FEII " 14416 52 FMT 6664 54
E71 E -71'4 M8 6676 60

674E A2 67?1 64 6760 66

f77? 6P 7uE4 70 E612 74

E67? 7E 7172 'A 7320 qo

734r q7 7346 q4 7354 96

73F7 1rO 1506 205 FMT 1514 210 FMT

II!e 221 r MT IFIF4 225 FWT 15246 230 FO7

15255 '3 T "463 139 15333 240 FMT

1c 3 53 ?&5 CUT 15735 ?46 FMT 7110 247
752 ?Fr 15413 251 FMT 7563 252

747F ?r3 155?3 154 rMT 1567 255 FP'

76?? 'cf 77?3 ?57 15670 260 FMT

7731 ?Fr 3 31J 7760 !15

77fg 32 1013 Il1 10022 322

tSO' 327 10027 3?5 10013 33C

10OFfl 335 10CF5 143 1COE3 350

1Vil 3r1 154F4 352 rMT 15737 353 PVT
16CV4 -1 , CUT 15771 355 FMT 1C136 356
1%Fr0 77f 13116 379 1EI&i 38C FOOT

1J1F. ?P2 CUT 157r1 vA, F4T 16231 385 FNT

I.?t IF? 10321 IR9 16344 3q0 FWT

15267 3C1 1C233 3q5 103F7 398
1;3F7 4

r
- I373 410 10432 415

1i3 .2c 1147 16771 475 CUT IC71.7 427

Il&Fc &?q i014 437 1C642 435

1L7F7 4?F 1102? 43' 17016 WRE FMT

15577 14"1 
r
NT 1117r, 440 17017 .41 FM7

105f6 441 10574 '4 1C665 444

16F7 149 1C7C' 447 10615 46-8
If 7 2; , 15L6 457 171E2 451 FVT

111? 4E' 0 451 172?4 455 FMI

111 r . 115?2 457 17111 458 FMT

113ff bro J 061 17220 461 FVT

Iit?I W,' 0 4)5 111E7 466

114F1 Lf7 114F, L-72 11647 473

11F71 47' J1677 40 11716 505

1'tr'4l 5r" 11726 08 17252 50q FMT

172'1 1l1 C"T 171Cf* 112 UT 17341 F13 FMT

12IF I . 132) I 18 12213 526
17411 FF1 CUT 112F' ;R 11320 SSO

1107 6C
'  

17j32 b95 FMT 11162 61C

112c" 6, 11?06 6?7 11235 67r

112c1 6: 77a 12222 77'

122Ec 77.' '11 12276 7F5

123CC 70' 12111 7q 12313 789
17611 7c rwl 1234? 743 12344 7Pr

17IF1 acr -?37? RI'7 12427 810

1751' A21 1?513 t lt 12517 86
175L4 Fcr .77(l IJI FMT u 910

1 77ri 52' cT 12526 100

LCnP' Lft'rL iNnry cpr--Tr LEW',TH ORnP7RTllS

63E I 77'T 773 1r! EYT REFS

f461 c I 82? 1' ' I'JTACW

71F6 !CZ I 94b 2110 3451
n  

FYI REFS NIT IN9R
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WIPIF 74 7 r,' =~ I cTN i4F+1 o/1 / 7 .II

*T ! , tr 17' INiS' C €ITS

I LV 7E* I T 17 7' r, ? [YT REFS YTT

14L
2 

? T 177 C1 PUX PF-~

! 7?Lr 7 T T A ST , r K

7 L I' T' TAr,K
, I '7 p1 3

n  EXT PCFC

rP(ro L rTP 17.,17 U 7Cq

k P L! N I VT 4 E I G4 317?
i ,t_-n r t L ET LL1 -74
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1-1~':-TN P76-(CT: /.74 rO'Tr. FTM 4.07+414 00/16/77 17.11.2P

SLrt'T T PF fACCF(7F'1,ZLFHAX,Z-2N,ZL2c-Y,ZBUF4x,ZXPT,ZYTL, VIPRR 21F6

I7,-v 4,NCP l, ryM ,TOP4,,IOnq,nXM2,ECM2, TYPrK,ITPAFT,IERROR) VIPRF 2167
VIPRF 21FB

c/Kfcrs/K,yLAy,c?J,XL2FMX,BUFMAXXIT,YTL,FCMOVr, VIPRF 2169
ltDCrOi VIPPF 2173

21LTIC2(e),T trL,IQU ET,TTAKO,ILAn,!TURF,IFPITS VIPPF 2171
VIPRF 2172

rT-CNWZOA :nI1(I),9PW)(I),IOATA(A) VIPRF 2173

VTPRF 2174

rlA T- t lH / VTPRF 2175
VIPPF 7176

VT RF 2177
VIPPF 21?8

VIPRF 2179

VIPRF 21A2
VTPRF 2183
VIPRF 2IP4

2I FO A3T( A-1) VIPPF 21e5
VIPRF 2186
VTPRF 21e7

rHzrle 14CH::P -- TNr-F-J1n- CAR) WAS PFAnE VIPRF 21P8
VTPRF 21p9

Cr, ) VTYORF 2100
VIPRF 2191

PIT 0T VIPRF 2191

b ~~A(1,~,PX,T9'FFNC-rn--Jnn CARD AS CNCOUNTFREn TNSTEOr CF 1H~E 'JIPRF 7 c3

VIPRF 21c4

rIR,T Ll VIDRF 215
4 r0 AT(? 2c,*;CFTLE rrAqITERS-SOECIL VALUE cA VIPRF 2196

VTPRF 21q7

rF(TT'r'(, T T L ATE Tn E O VIPRF 2191
VT11PF 219

PRT11T ( C VID~RF 2200
1, Fn-A HA(2 cy, 4 RC11RA 7Yr'V1JTI ON) STO)PS E -rA11SE4I VIPPF 2201

FRTT 47 VTr1RF 2212

b-' Fr?A72cY,TNFT nATI 'IILICES ARE NOT zTOP=D TN THE FPOCRA FOP T1 YIPRF 2213
is 7,rIFT C TVfr rF AI AFT*/29Xq,VALUcS ;RE STOPLn ONLY FOR THE VIPRF 2204

40 2'Fn-S - AND A-70 ATFCRAFT.41 VIPRF 2205

rALL rC',PrL VIPRF 2206
eT'p VTPRF 2207

VPRF 2208

- IL eCF = MtoT 6 C VIPRC 2209

0: 1 FOrAlf VIPRF 2210

11H-,?FX, -PrPGRP -<' TIDJ PROC-ES ASFI-Tk6 THAT A PLANK "PROF VIPRF 2211

IIL7 pPA*7cpF-,rIAL VLI1S
" 
rARD*/29X,TH-N A **FIIFH- CAFO SHO VIPRF 2212

PlLf HAVt c LLCWFn THF "*I 10R1FT OARALTER" CARD.*) VIPRF 2213
VIPRF 2214

F7 Fh=Ff 1YLc Xr7LcwA
v  

c2N=7P21 tYL2F1X=ZL2FHy $nUFNAX=7PUFPX VIPRF 2215

XrT=ZXTT IXTL:7XTL CI/=T"OV VIPRF 2216

FRINT F7,FN,VLFAY,F2 N,XL2MX, EUFMAX,XBT,YTL, 7t
M
DVF VIPPF 2217

- 00T(1H.,2, FFL
r 

1ARAMETERS-1PECIAL VAL'IFS,INFUT DATA VALUE VIPRF 2218

11 IT(F7P TN FPCG?A#/1y, , lF1C.1) VIPRF 2219
VIPPF 2220

? ,nfnC1=NCCL "X1nCI=1XN1 VIPRF 2221

ro a', =,Nmnrrl VIPRF 2222
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t n "3ITI 1 r 74 /7'- rnT=l FT4 A4.,+*LI 087/16/77 1 ,11,20

VIPPr 2223

VIPPF 22?4r J= ; T !P';!'T ©(n [ ( IVIPRF 22?5r P "AT( IP , ', Ty n I q nE VALLES,I ,UT ATA VA LIES FTCRo I VlPPF 2226
iN P P A mI2qy I1 r. 2( y vI -t r V I DRF 22 7

VTPRF 2228I rfC?.N. .1 0 Tn I I VIPRF 222q
F VIPoF 2230

F T7T VIDRF 2231
q P TIA _1 A,ernn -1N0T4- -OC- V8LII-S WILL NOT Or uSEr IN PqC VIPPF 2232

r'3P6 r61C LAT C /2,cy 0JSr C = L /3 P,Y?'Il VIDRF 2233PrT ' VIOPF 234
VIPPF 2235

rt tM3E -2, C
r
, Cn'E= , VIPPF 2736

rn I.j= =,tCnE, VI VRF 2237
1 -" COCrI)-0M2fI) VTDPF 2216

VIRF 221c  
J=rHrr rn r FPRTNT 6F,J,N [9,n)xMnn2,(BMC2(1),I1,:.rc2) VIPRr 2246

VIPPF 2241
rrTURN VIPPF 224?

VIPRF 2243
VTcRF 2244

- H'rr t " . q7 WJS RF.7f VIPPF 214S
VIPF 2246

1I IF(IL 'c -f!). r.lF"ISH) 'fl Tl 160 VIDF 2247

VIPPF 224,II 2" VI
p
or ?749

OF 1?. FC V *(1-S-,V*Tw -Fl-)S-4- CARn WAF PNrf),LNTr,'Fl lNSTFPf OF THE c VIPPF 2250
IX7c1T[r ) VTDPF 2 2FIrTNIT iL VIPPF 22F2

VTPPF 2253Tl(ITV v.-'.1) 3( Tn 14 VIPQF 2254
VIPRF 2255

I'rCc=l 7"RI1T 1- VIPRF 22r6
.3, r-AT(v0.01 ' RQ(Y' CEKnS TO THE NEXT S-T,Ic ANY,CF I!PUT r VI

0
PF 2257

IfT5 C5clS rrus,*) VIPRF 2251
PRT 'T 17 3 TUP" VTPRF 225q

VIPPF 226014" °'! !T -- *C Tr VTPPF 2261

VIPPF 2262
VTPPF 2267

H-r,< Ww P D "lrgFPTTT O ,l, rAPD WAS RSA VIPRF 2264
17 

VTPPF 22E5
1I f =ILT =2(1 1iP(I.WE.IS NnL.An..NF.IIU r .AN.I.N.ITAKCF.NO. VIORF 2766

I.N1.TL F .Nr.I.' .I'JT'.) 
n
) fi TO 207 VIPRF 22f7

VIPF 226R
VIDRF 2269

I A P-AT(1H- ,AY ,*TH- fn-r SH04N L LW APOAP7NTLY IS A "CE SCFIFT ION" VIPRF 2270
SC I/?Y,* HTq WAz F'JIMONTLrPr INSTLO OF TAF LXoFrTLO*) VIPRF 2271
PRI 'T .1' VIPPF 2272
rPT JT 1AI,TIlk-? VIPRF 2273

1- PC'wT(1F -- 7X,1T VIFPF 2274
11 

VIORF 2275
TP(TTVr"k,.m.) O Tn 2tn VIPPF 2276

VIPRF 2277I :°fiC" VIPRF 2278
rRTCINT I0 VIPPF 2279
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SL9ROUJTIPF PlAnfPS 74/74 OOT=1 FIN 4.51.414 0P/16/77 11.10.28

115 19' FORMAT(IH-,2AX,*IT IS ASSUMED THAT THIS APPARENT -CESCrPI
0
TIO?- CAR VIPRF 2280

IP.*/29Y,#PrLCNGS Tn THE PlXT SET,IF ANY,O- INPUT DATA CARDS.-/ VIPRF 2281
22qX,*At,D THF PPr)FAs PpntE'OS TO THIS SET.*) VIPRF 2282
CrTURt VIORF 22p'

VIPRF 2284
120 21 TrORCC=7 PRIKT 6C 1PRI11T 200 VIPRF 2285

?N FOOMAlf2ov,#IT ALIO TS ASSUMEn THAT THIS APPARENT "OESCFIPTICN" rA VIPRF 22P6
iPDf/2ev,v"LONrS Tn THE NF7XT SET,IF ANY, 0: INPUT DATA CARDS.") VIPRF 2287
fO TE A5 VIPRF 2288

VIPRF 2289
12r VIPRF 2250

r CHCrK VAL11- IN CAFD rOLIMNS 75-80 VIPRF 22ql

VIPRF 22q2
' LNCODC(it,20F,I) ItTP-E() VIPRF 2293

2f13 FORmAT(R6) VIPRF 22q4
130 rCrnDFIC,2C7,T) YFCUOV VIPRF 2295

?" FO'"Al(:E.2) VIPRF 22qF
ITrYFf(V.C . .) rO Tn 221 VIPRF 2257

VIPRF 22q8
VIPRF 22qq

13C CARP T ArSUMEC Tr Br CADO I OF THE SET OF iS
T 

BENrINr MODE VAL. C VTPRF 2200
VIPRF 2301

0PTIT 217 VIPRF 2302

21' rOl4AT(lw-,28X, THr rAR SHOWN 0,7LOW APPARCNTLY IS rARC I CF THE S VIPRF 2303
IET F"/?Q2Y, lST ')P)INNr 4On VALUE CARDS INSIFIn Or THr EXPECTEDI VIPRF 230.
PRINT 41 10RINT 1F5,ILTN ? VIPRF 2305

VTPRF 2106
Tc(rTYPfr.Er.1) GO Tn 217 VIPRF 2707

VIPRF 2308
PRINT 40 ltvINT 47 VIPPF 230q

1L CALL C(NE"L STOP VIPPF 2310
VTPRF 2211

III FRINT 21F VIPRF 2312
21; FOPMAT(IH-,S2Y 0GRAP EYEI1TION PROrEEnS ASSUMING THAT A PLANK " VIPRF 213

lrPFTLl PAqA TPR'-c TrAL UALUES" CARC*/29X,*SHnULD HAVE PRECFDS VIPPF 2311
150 pr !HIS rAF.*) VIPPF 2315

VIPRF 2316
h=7' S(L90Ay=ZL;7AX 'N:Zc2N PyL2FmY=7L2PmX BUFMAY=ZBUFMX VIPRF 2217

XCT=?YET -XIL=7xTL jF OVF=r MOV VIOPF 2318

VIPPF 219
I!, PPINT ?FCTF, N,XLmtX,F2,XL2F'Xt,DUF-AX,XBT,XTL,cC4OVE VIPRF 2320

VIPRF 2221
PCAPrc=I SNmOrr=rHrIPST 'I-ODCK=i VIPRF 2322
r-O Tr r7 VIPRF 2223

VIPRF 23?4
1 VIPRF 2325

CAr IS !SULEPn Tn nt '4 "PROFILE PARAmLTERS-SPcCIAL VALUF!" CARE VIPRF 226

VIPPF 2327
12- IF(1TYCe. tm.1) rPO Tn ?32 VIPRF 2328

VT QF 2329
fc "rC (3C,-25,ILTH2) FI,YLFM X,2 N,2XL2FMXY,UFMAX,X9T,XTL,FC OVE VIPRF 2330

227 FOMAT( P1!.-) VIPPF 2331
PR I'T 2 

7
,ILT*=?2 VIPRF 2332

22' FCPMAT(.H-,?8X,*"rOFIL 'ARAHTERS-SPFCIAL VALUCS CARr*/2gx,eAl0) VIPRF 2333
n P lop VIPPF 2334

171 VIPPF 2335
?!. FNr7Ft, !YLFmAX=7LFMAY 'F2N=ZF2N SXL2FMX=7L2rmY TRUFMAX=ZBUFMY VIPRF 2336
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C1?, I kt 1k A; "C
c
' 74/74 C1 =1 PTN 4.5+4 0PI16/77 1.11.?

I>T= 71PT 1XIL=7XTIL FlnV=ZFMOV VIppr 2'17

VIPRF 37 P
=1 VTPRF 233q

VIPRF 2-40

pf ? L(.r 1- VIPRF 2 141

IF(ILT7 P?(I .rt .fc I ,fr T- ?-0 V7PRF 234?

4- rCKTJL- V,DPF 2?41
VIPRF ?34L4

JF, VJPPF ?345

PD'T ;, N,XLF2,FL2N,XL?FMX1,B FMAY,YnTXTLt=rmoVF VjnPF ??4b

;r O (I -r ,sR,,*-P0FILr ARAMETERS-FPECIAL VALUFS rAPC,INPUT DATA VIPPF 2347

\IALt,r' ' 1Trn IN Ppr)r.,n4(A nLANK PRr WAS 9EA))*/ vIrPr ?14P
?20X,Frl,.Il VJPPF 2 4q

rr Tr -q VIPRF 2350
vIPRPF ?51

JIPRF 2'Sr
r,7,fr, 12r,ILT fF I PV'I,YLCiAX ,YF N YL CN,v ;YLY PT,'yTL, \TP F ?353

P F"MCV \il'PF 2!54
C' \IPRF 2355

J= 
0  

1 P P F 2356

PI '17 T =i 1 ,F ?357

1 rfvFt.FC.0.) fO If Q 
r  IPPF 227

F t=Y F - - T IT A(I) =J jip" 2 !6

712 Ft F(YLcPAY,7m,J.) rO TO 0 9 V TL'P F 2",6 P

YLCAvYvL
-

y ;InATA(I)=,I vT )F 213

SF( YF 7t. El. .~ )f In T ?L Q4v I OF '?F4

"77 7r"N=Yc? l!CATA3=,J I] ,F ?'65

IO!, F(yL IQ!).- ...) C' 'P '36 IRF 2366

XL? 4X=yLFT"X 'IDtTA(4)=) W I - 237

T Y w . '.) 77- ' 1 A V IORF ?36p
ltJP-Y=yV"'IC 1 7PT A - =J v I RF ??6q

F F ( YYr T , r , ) GO TO 200 VIPRF 2? 70

XT-YYIT TlATA(A)7J VIPRF 2371
IC'Y'TL. . T VIPPr 2377

)TLzyvIL 4'I Ta('I = I VIPRF 237'

7 F fyr -)v .- . ) (" r I l= VIPPF 2774

2' Colv =yrCl 71 ITA ( 9 VjPF 2?75
VIPPF 2376

.
1 
3T P9 FN,XLrHPY cP2, L FM nuF4AX,xQT XTL,PrmOVE,Tr

A T
A VIOPF ?'77

fc -1 P,A,
4
'TRFIL' OATS-,-SF CIAL VALUrS rAPn,INPUT DATA VlRF 2378

VALUI cPAr PCM CAPr OD ST np2 TN 1 1"A r 2F.Coai 10.1/ 2 AI0 VIPPF 2379
i2'36,2?2 I\rICTT VtLU= 'Al PROM CARD VIPRF 2i80

VIPPF 23PI
VIPPF 2212

VIPF 23$F.

VTOPF ?7P5

C?-VIPRF 236

- VIORF ??P7

F$A FT'ST '4,C T'I ScT VIPRF 23$M
r cr C Crt!r!tr .r,r VALUTr CbR S VIDRF 228

- -VTPPRF 2;QO

VIDRF 221

VIC'RF 210?
7: 7 r(r,2A ILIK .2 vIoPr 23q
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or AiCrS 7G/74 rPT=l cTN 4.5+L14 CP/16/77 11.11.?8

VIPRF 23A4
S3r VIPRF 2395

rCw7K WwrTEP *'E'F-ClF-J--" CARr WAS READ VIPRF 21g6

VIPPE 2397
IF C r (5).E .) CO T(n 43J VIFRF 2208

VIPRF 22gg
7PcoCP=6 'nPINT 4r VIPRF 2400
TFrTr .E.2) C' VIPRF 2401

VIPPF 2402
PPTNT V NEP!S, 0n VIPRF 24C3

1 F0PC A7('Y,.CAPD *,11.4 IF TH7 SFT OF "*,A6, 3E'lN 11CE VALuE"r VIPRF 2404
lo rs 4,2AI,) VIRF 2405

VIOPF 2406
IFflTTVK.F':.1) DC T' '2" VIPQF 2407

VIPp- 2 41A
P?IIT 41 "PRINT 4? VIORF 24n3
C ALL N1 CL (T)D VIORF 2413

VIrRF 21,11

I" T=1"HC; T$-- FIK- J=M"Vt4 rARO I RINT 33C,I,J VIPF 2412
-'1 T?E,AC VIORF 21413

Rl T 14L "TRIhT 6 VIPRF 2414

'V F O P{T!1,Y f, nP3 rYrr1ITION PRCCFF S ASFUMINr THAT TPE .FINI VIPRF 2415
1 C" cfin FCLL CWIn THr/I3X, pA I) VI PF 2416
rc TO ' VIDPF 2417

VIPRF 2418

VIPRF 2,419
TD TF (F 2I\NJ . ID r )PO1 VIPRF 21420

VTPRF 2421
!=1CHFINIi- CAP CJ=1HD "'RINT 330,I,J VIPRF 242?
rqT'T 'E VIPRF 423

- F -AT?cY, fPPOV At 'XclJTION PRODFFES ASSL-I C, THAT THF "FINISH" VIPRF 2424
2- l[A-M SH(ILLr HAVE FOLLOWcf)*) VIPPF 2415

r 'IT '7 VIPPF 2426
'7 FC wAl(?c,,4TH

r 
nFECr ECT 4lT Or PFKCING, mOrE VALLIF .APOSV) VIOOP 2427

FRI C? VIPRF 214 A
r.- f\VInRF 2429

2F VIORF 2431
l IF (ITv,rk.EI,.1) Ir TC 'I' VIPRF 241

VIPRF 2432
rRINT f.F t-RINT 4

7  
VInRF 243

r6LL rECNFL "STD'' VIORF 2434
2"' VIPRF 2415

7n' I=ICHrE TI- FIK *,j='I- CAp 3RI-T 310,NCARCS,NmOD7,I,J VIPPF 2106
PRINT IE PR ItT 37C VIOPF 2437
rO T) 'r VIPRF 241

VIr,p 23g
27

r  
VIPPF 2440

C"rCv Wmfl'' " IS '" CARD WAS RrAD VIPRF 2441
VIPRF 2442

S31 IF(TLT c (J1).NF.IFNII.4 rO TO 463 VTnRF 2443
VIPRF 2444

2Pr TF(I..rrv. o,) rr 'r 1t." VIDRF 2445
VIPRF 2446

TF(T'YcFK.L-.1) DC TO 7n VIOPF 2447

VIPRF 2414
VIPRF 2449

?pF POINT 12i *PRIKT R09,NIOnI VIDRF 21450
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' L n i:TIk- p-Mlerc 7L/7. r-T =1 7T1 L.F-414 00/16/77 1 3.il.2A

lpTfIT (,7 *cRI T 47E vloPF 2451
FO1AT 2CY, T 'I0rPC tR fnnS Tn JHC 4FXT SZT,IF ANV90f: PATA CA VIPRF 245?

17''.') VTPRF 2453
VIDPF 2454

2Cr VTPRF 2455

VIPRF 2456

44 1 I( Y rk.§ ,'1) T( 7 VIDRF 2457
VIPRF 2'.58

1 F(F?t .K l..) IOWl 2VTDRF 2145
I, V TPRF 246C

7Cp=l VIPPF 2461
I? "IT I ?," *cr { 'T 71 n ,4:?n ,monc VTDQF 2462

PT'T I' $nOT'T 147 VIDRF 2L,63
VIDRF 2464

VIPPF 1465

VIPRF 2466
CH 'c t-T4-'P " -'CrRT 1:nN' r4PD WAS PcAO VTOPF 246

?

VIPPF 2468
1,RT[II r 7 11 0) ' :m .CL.I NnlL.AND.I.NE OU T.A

4
n.I. E.ITAKOF. ANn. VT-PF 2469

1T. O.Lr.A'Jl!.I.
4 

.1TLC) '0 To 54C VTOPF 2470
V-PRF 2471

IPTKIT V VIPPF 2477
VIPRF 247

!Ftl-rr,w.-.2) ;r Tn Ilr VlPPF 2074

VIPPF 2475

TP(Trpr.Ej.j) I( Tn 45' VIOPF 2476
VIPPF 2477

TrlvrP=2 C: NT 7 , '' RfS,Nrnfl VTDRF 2478
r R T tA TLI KF I 

7
(P N' (47 PRINT 100 VIPRF 2479

I7 C T LI; hK V T ORF 24eo
VIPPF 2148

4 EH T C I VIPPF 24P2

I =I 1 34 1A C T I J=SHTcq rApr) zPRItT 310,NCAPCS,NmOrOrI,J VIPRF 2481

"IN' 1'A,tLIN'I :PPJT 34 1DRINT L3 qPRINT 230 VIPRF 204
C2" -n 7r VIPRF 2485

VIPRF 2486
VIORF 24A7

N77 TLE.CP=' -C(ITY'rK.!I.t) 'n TO 500 VIPPF 24Pe
VIPRF 24e5

TF{rl .N7.-.) r0 Tn L'I VIPRF 2400
VIDRF 2141

[I- ICHFT1 ]- CAP IJ=l' "RTN1' 333,I,J VIRF 21q2
' Th 

0
QIIT '72 VTPRF 2(4qi

roTNT c5 '2PlNT '1 VIDRF 2414
VIPQF 2495
VIPPF 2146

4q- H1!PCr=? VIPRF 240?
FP9!T 1C,lCAflS,V' OC7 VTOF 21498

POINT 1P,LlNJ2 I'PINT 47 PRINT 40F VTDRF 2499
3'r 14O 0C3 (?CY,#fl7Ot# FX'JTT0) r'ROOEFCS ASSLMIKI THAT THIS bPFARENT VIPRF 2560

1 *n7sr,IP1I0 C
' 

CAFn*/?Y,*3 L0kNGS TO THE NM'T SrT,TP ANY,0F INPUT VIPRF 2501
7 0 rTA cAPrF.) VIPRF 2E12

IrF jP VIPRF 2 E 3
VIPRF 2504

1 C I=lrr,; 't- rD, Jm9PTSH rAPO 1PRINT 310,NCAR0S,NPMODE,I,J VIPRF 2E 5
rQPTHT lFr,ILTNr2 ,PPTNT 7FO DRIIIT 37% SPRINT 2CI VIPRF 25C6

GC T( c' VTPPF 2557
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SotTI PFAQCCS 74/74 CPT=I cTN 4.5f414 08/16177 1!.11.28

VIPRF 2508

VIPRF 2509
34, on S43 I1,P VIDPF 2510

IF(ILI E?(1).f..TrL A NK I rO Tn 570 VIPPF 2511
it! rCKTIU--U VInPF 2512

VIPPF 2513
VIPRF 2514

nLA!. CeRC WAS PEAO VIORF 2F15
VIPRF 2516

Ir(ITvPV.Er.ii rC TO r57 VIPRF 2517

VIPRF 2918
IF(ICrEOv.7.2) ( TO 547 VIPRF 2519

VTPRF 2520FQTkT 765 
VIPRF 2521

r F, CO9-AT(jH-,2Yo*A LANK CARn '4AS REAr INSTEAC OF THE EXPECTEC*) VTPRF 2522
PRTNT 31-,NCAQpS,tmC7 7PRIHT 45 SPRINT 47 VIORF 2S23
CALL r(N,r_ iSlo, VIPRF 2524

VIPRF 2525f7 IF(F2f,Nd.KL.) O TO 75' 
VIPPF 2!76
VIPRF 2527

PRINT C V1YPF 2521

RE TURK VTCRF 2529
7 VIPRF 2F30

OP TNT 4c VIPPF 2531
I-1Hpr Tw" FIK J=I8ITS4 CAPrl TPRTNT 310,NCARnS,NHOOE,IJ VTrPF 2532
FDTNT t-P IRIT 47 VIPPF 2!33
8L1. 17CJFL .ETrQ VIPPF 2534

VIDRF 2515

VIRF 2536
5- TFfII00 c!2 r,( T'~ ':7 VIPpr 253?

VIPRF 2538
tuCOEl=NCMCr1 1D01c!rrxC4 VIPRF 253g

VIPRF 25'9

,I wFJ ST cPTKT P5,j,M,,)-)71,xmonl,(rBMODI(I),I=I,Nmo rr ) VTPPF 2543

Pl TO 11 VTPRF 25.4
3 r 'I PF 25.5

VTPPF 2547
c;T"T c2 VIPPF 2 541
-T'YIPRF 2549

VIOPF 7550
'2 ( t, VIPRF 2551

00 ,6 r I=I,N c rC 7 VIPRF 2552
r- onn?(Ij=r9"2(I V!°R 2553

VIPRF 2554
7or J ='H N n 17PINT A,f,ImI2,fnxjo2,(r O (I ,t=N CnC?) VIPRF 2555

rO TO P7' VTORF 2556
VIPPr 2557

VIDRF 2558
rl7n Ts SzUm n T( Ir r'n I OF THE SFT OF JST P=NnlNr PODE VALUE VIPRF 2550

VIPRF 2560
77 -, cY,n2 r TO c7l, VIPRF 2SE1

VIPRF 2fb?

tVlL3=K'Crl0 ;r0 TO 5'? VIPRF 25F4
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t P NU QV "r S 7+174 FIPTT rTN 4.5+L,14 0P/16/77 13.11 8

VIPRF 2S5

'7 F -nOF (P, (,ILItE) 1'IODE?,D)KOD2,(0--002( 1),=1,12) VIPRF 2566
- 8 FOAlT'(I,13F . VIPRF 25E7

'VmLS=NlrC-1 VIPRF ?568
VIPRF 256

LCP To- 0'T:T r ,N ,ILIT'F2 VIPRF 2570
Fr) )aTr 2g,y? ,,' Kr mOnE VALUP CArS*/?9Y,RAIC) VIPRr 2571

1P( VfLS.LC.12) F Tr P' VIPPF 2572
VIPRF 2F73

J j17 eV=2 2 L=
r 

ITF(V.L .JNV ALS) rf) TO 620 VIPRF 2F74
V=,0L L:! VIPRF 2575

VIPRF 2576

VTOOF ?F?
VIPRF 2578
VIORF 2570

r rAr E P cLrr:Ef Ir, VIPRF 2FA0

"Cff-' VLL,I- r p,) VIORF 25RI
r * VIPPF 2582

VIPPF 25P3
VTPPF 2FF4.

j+rons=jrnrn VIPPR 2FM5

PC In(',2') TLT 
-
' VIPRF 2!86

V lnp: ?FM7

VIPRF 2588
r C FIV WW-T P "-p*r-Oc-rJv

' 
rARD WAS FOOA VTORF 25P9

47
r  

VIPRF 2500

IF('rF . ) F-F TO r) J VIPPF 2501
VIPRF 2Fq2

NTT tr !'rIMT 11C ,M8 0 ,'OE VIPRF 25q3
R TN T 45 IrRINT 13,7V , u VTPRF 25C4

3 rC.(ScY,'ALL nP Tgr t,i. ) ENJING -oon VALUEF COULD NOT VIPRF 25q5
-n; ' q1 r7rm TNPUT nnll cARn.*) VIPRF 2506

FALL rC.kz
P  

;ST9' VIPRF 2597

VTDRF 25cp
VIPPF 2599

C- rV I.4NT-T- "ltFIrTSH
" 

O1Rn WAS R5AP VTPRF 2F00
VIPRF 2FO1

, r r .rF cO T) 670 VTPPF 2602
VIPRF 2E03

V RF 2E04
Z 1 'I T 'vlNT ' IPRF 2605
FkPTT -r'TNT F N%LS,N410 VIPF 7606
OT 3: VTORF 2E0

VTPRF 2F08
VIDRF 2foq

4 r < ,HrT- ) "'r)rSr TDTT 
"  

r PD WA R-81 VIPRF 2E10
VIPRr 2611

q7 : l t 2 ) !F( , .r°I Nq .A n.I F. U T.A .[ NE.TDK F. . VTPPF 2Et2
rF) TO P)9C VIPRF 2613

VjnPF 261t4
" %F= VIQ

F  
2E15

rTT, 9, -P,INT "%NrVO5, IlOOE VTPPF 7E16
IP T l , ll P T ?i4 %I? PPF f 17

VIPPF 2618
VIDRF 2Flq

4 rr rn,-r T-, VIDRF 2F?0

r I r-(D, ) IM Tn 74J %IIPPF ?E
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zL ,"UTTK;: P-b-CrS 74/74 C.Tri F:Tf4 4 +L-14 P/16/77 13.11.28

rCKTVL- VIPRF 2E22

VIPRF 2623
VIPPF 2E24

t f rLw rApc WbS PrAn VIPF 2625
VIPRF 2626

rPTMT 71' VIPPF E27

'1 n V I-,2(-,AA RLn (Ar) WAS ENrCUNTEPEn T4STFAD OF THE EXPECT VI-RF 26?8

IED*) WIPRF 2E2q

LFg rRIpq 31rNCAPrS, fonc VIPRF 2E10

PRTNT 4 ICRINT 53.,NVLS,MOrFE VIPRF 2f31

C6LL rCFrL TSTqP VIPRF 2E72
VIPRF 2E33
VTRF 26114

47' rA4r I CSUK.r Tr) A l4r)OF VALUE CPRO VIPRF 2E35

VTPPF 2616

'4- TF(TC ' .I.) orrOn-(q,,7FC,ILINE21 (nq on{(I),T=J,K) VIDRF 237

IFf CF ,:r),2) trCOr7(9?,6(,ILjNF2) (nR-C2(I),I=J,K) VIPRF 2E38

7'~ FC?MaT(13FT.?) VIPRF 2639

.7 VIPRF 2640

PPT'17 7P7,ILINF2 VIPRF 2641

19" FOU7f?cY,QAl ) VIPRF 2642
VIPPF 2643

IF (L,T .1) 5O T! P0 VTPRF 2F44

4 f VIPRF 2645

J=J+t Y
=

)KV4 1 TIF(k.LT.,'VALS) f)O TO 620 VIPRF 2E46
'V L3 ?VIORF 2F47

r( TO )2 YIPRF 2E48
VIDPF 2F49

(4F VIPRF 2(50

4 1;(TMr rK.En.2) (O TO Q2' VI RF 2651

$1 ICCCJ(=2 =4.1RS=1 KMCf=6HSECOND VInPF 2652

rn TO 7:C VIPRF 2653
VIPRI 2E54

4 etVIPRF 25F

r • VIPRF 2E57

r r7pr L6 T rqRp VIPRF 2658

r T SrT rF rnvp rAprS VIPRF 2659

n f VIOPF 2E:

r 4W4*4444444 VIDPF 2661
VIPRF 2662

?, Pr-(S,2i) TLTN-7 VIPRF 2663
VIPRF 2f64

5 VIPRF 2665

HC'( .wLt7HF *N--CF-Jl" CARn WA' FEAn VIPPF 2666
VIPRF 2EE7

IP f F(7).,.C) SO T- Al, VIPPF 2EE8
VIPPF 2669

7' ' (P=4 VJTPRF 2E70

RIN'T li. OT=CHFItIlH CA? J,=IHO $0PINT 330,I,J !-PINT P40 \IOPF 2f71

A4' FO)) X(2QY,*PROWr
t 

EY"UTIOl STOPS AFTER THE lUPRFNT SFT OF INPUT VIPRF 2672

1 PMI przv) VIPRF 2673
l VIPRr 2674

r- VInRF 2675
VIPRF 2E76

r HC. 6HrlHr "'FIITSH" CAD) 4AS REPr VIRF 2677

VIPRF 2678
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t ' IU T - f, r S 7L/71 ,' = TN 4,°F+1, 14 re1/e/l 17.11.2P'

.a- 1F("TLIN' ;(I). Nt TF'T 1) CO To P7C V'7c'QF 2E79
VTcRF 2E A0

T , , I 1 VIPF 2E*l
1 TU

'
VIPPF 2EP?
VIPRF 2Fe3
VIPRF 2EF4

r'wlrK vw- " *F, V--7 RTOTT V1'
" 

CAPD WAS REA') VIPRF 2EP5
VIcPF ?Ee6

q =TLI 2 f4) 11F(I N7 4fr. ,nL.I f.I,NF. I7UrcT.AN.I.NE.ITTKKCF.,Nn. VIPRF 2ER7
17.NL.TLAt r.,r .TI.,E ,TTt,) rf.) Tr) 80r VI RF 2F88

VTPPP 2EP9
VIPRF 2Fco

T 'J T . T=1"'HCITMIe Cr:r: .,I=JHO IPPINT 31,,T,J VIDPF 2Fql
- IPJT "',TtN 2 '-PIT'T 4q5 VIPRF 2E9?
(-TI-P VIPPF 2Eq3

VTPRF ?F94
VIPRF 2E85

r r i r W ITj UN1'I: C'NT:l'" 4AS RrA
r  

VTPPc 26

VT-PF 2697
1 A Ii 1'r- VIcPF 2Eq8

P,l T c ,rLiNt0 VTr'QF ?Eo9
ft IP T!! -xEC~ I * T CaRrlT~CR H VIDRr 27PIr
1 V 4V !Xf'){~AT1 A-T'P THP -/?PX,

4
LAS

T 
CAPO IN TH: SET nF VIDPF 271I

-r§3t
r 

-=,rTIr .. rr VIL'i- r pf,' -/2qX,*PFOrPlm EYrrUTTON STOPS A VIPPF 2702
'r rLT71 tNr It IT' . 00Prp)I)CI) FCR 7Hf C!JOR[VJ SET rF INFUT nA VIPQF 271

CT' , 5f-'r . / VI"PF 2704
pr TljOf VIDPF 2705
r l ' VIPr 27n6

FATPY PfCp=l

L I -'jX or wpnS 12 nr'pCi pr'IL APRAY KARCz
i I'",I"' ' L A.: v <A ? T rS nP j RrIL A-RRAY F.D.

S. Itr r a R FIL KARPS
j
r
7 E Y rD D' A L (" TYV"rS i ly Fr. L F.D.

L.". 7 FCrtnvl P'IL KARnS
R 4 L  ? Ppr Rr1L KARES

31F C Tt'TPr P 1'll I PLANK TNITF'FR
"1, ''' T l I "T -7-1- IeA""' I1 ICRAFT INTICEP *UNUSEC F.P.

Ir Fr TrA Tt'f "' A rt
v  

0 I-FR'!R I'TESE F.P.

341 TFfl',, T"Tc'-FP K'5 7"77 ILN C IkTE r-P 'ApnS
32' ITA' P T"' -IVD R,av v ADCII Ir? ICCrC TKTFrEP
,"& IA'11L tT' '- P K01 RFS 336 ITAVip I KITECr KAPrF
C;t? T-,Cl T"T,1. rP wCAFS P ITYDCK I"'TE' R F.P.

7r' I rV ' 1 163 w I'F c

84(4 L TPEC 335P NrARrS INTFrFP
'C j t'- )'L TNT[ -LO 1 tMCDZI I VITFrFP kARPS

E' V"' TV'T,'' VA""' K n NCw~Orl TNTFIEP F.P.
2 ." r? Tf'TF'r rP . 11,2 IVALS I K'TEGFR
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'IPPOUTIOl PrAnCrS 74/74 CPT=i FTN 4.5414 0P/16/77 12.11.28

VORT CLF SN TYPF IELOCATION
rYPT OFAL WARPS 1 XLFMAX RFAL KARrS
3 YL?rmY prAL l(At?nS 6 XTL REAL KARrS

3rF7 YEllFMY PF5L 3047 YFCMOV REAL
30F3 YFN QFl L  3055 YF2N RCAL
3C 4 YLFMAX R-AL 3056 YL2FOX REAL
3CFC YVT P-4L 3161 YYTL REAL

r 7rF-y PAL F.P. 0 ZFC40V REAL F.P.
C 'Ft' EAL P.D. 3 ZF2N RFAL F.P.
C 7LrmAX prat r.o. 0 ZL2FMX RPAL F.P.
m 7vT 01"L riv. 0 ZXTL REAL F.P.

FTLE -4A74S oanC
nLIPI)T c-T TAnF5 CMT

VXTFRKALS TVOE ap0'
O NCEOL EOF RrAL 1

STATEMENT L5rFLc
12OF ?r CO 1213 43 IMT 1227 4? FMT
124L 4! FOT 1250 47 F4T 26 5
1276 F, rv T  31 65 1315 67 FPTF Ir 3 9 1357 85 FOT

71 Or 1375 q? FMT 74 10C
( 1r 115 11i 1424 120 FOOT

1467 1? PvT 13 140 136 160
l4f4 IF: FPT 1510 1 5 FMT 1516 IqC CPT
IS" 'cc C-T 177 203 1571 205 PPT
16Cr P7 r-T 164 '13 215 21?
1667 ?V1 P'T 16C5 '17 FMT 242 220
171? P2 COT 1720 227 r4T 2F1 230

r 174? 261 FMT ?77 270
1 71314 ?Pm 317 2ep

722 IP4 32; ?R, 330 20P
371 2cn 37 1?3 341 2q4
M7 'c6 PmT 341 ?q9 3,6 300
7r4, R11 rwT 17? 320 2072 235 FMT
P1C2 'Rt PPT 4C3 I5 2125 f0 CPT
P1'? 7'0 C" 417 39L 427 350
44' 43' 2215 41; FmT 4E0 44C47r 49' F?7 460 546 470r7 IC

-  
23Ft 4".G FmT 6C2 SOC

017 s. ) 543 2420 545 FVT
642 q47 F45 3F 6E2 55'

55V7P7CC-711 561= 731 1;71 740 57S
?524 ;pr COT 744 ril 2534 600 FMT
7rF F21 2567 63G FWT 775 650

1011 c7m 1076 q9o 0 700
?r,i -I P 1055 '43 2703 760 FOT
2711 7F' PT 1111 83i 1113 sic
1117 A21 ?773 94' PmT 11Z6 6E
1143 P7' 1172 89n 2773 900 FMT

LCnPS LAP'-L INnYV FPC"-IC Lr4fCTH ORnPERTIFS
57 ar T 57 !, 'l 11STACK

10 cF I 7? 7? ?' INSTACK
?7. 24, I !7E 17 51 INSTACK EYITS
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LUnOUTTC PTArCSD 74/74 nPT=l PTN 4.r+414 08/16/77 13.11.2e

LCnPF LAEL Igln( PRC -lr LcCM(TH mRIPERTIES
IC5 277 I 12 IC3 39 INSTACK
f22 'c I 34 7 r,P INSTACK EXITS
F71 ,5 I 375 17 ?p INSTACK
77 r I 3e7 IPP 7 INSTACK
1C7 'C' ' I Fv 5 7 FO IN'TACK EXITS

COMpON nLnrvS LrKGT4

FTOITTF
PFOrPA LcNrTw 3I7F 15q7
rm LA-FLEr rrmmnN LNGTP '2

p  
22f
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SLc0UTIKc (' l rUfl(FRE(,r3,N,PEAK,BLO, PI,XLO,YHT,FZROLO,FZROFI, VIPRF 27C7

I1LC,A'I,Ft'T! ,FIAy,noMfT,ISCT?,IFIRKT,LOA,IFUN,ISrRPT,ILCHI) VIPPF 2708

rIiNqIO, rv7Q(1),DP(l) vIPRF 2709
VIPRF 2710

rO,mCNFLCI.T/H,VAKN , RS,W,WS,TFLITE,CATGRPYILTNEI(7), VIPRF 2711

lITTTLI(7),!LAtO(7),LX'A4E(41,LYNAME(4d,XrYCL%YSTEP,YAYIS, VIPRF 2712

2XAYIS,'II9,1ITEj,IICL-',Y',X2,X3,X,XY,I-HAS-,INOPLT,IPLANK VIPRF 2713
VTPRF 2714

rITA J-jj?FWI/,IX/FW (r)-/ VIPRF 2715
VIPRF 2716
VIPRF 2717

IFtjNrrLI.E.I0LA'e) rr TO i5 VIPRF 2718
VIPRF 2719

IF(ILrwT.F'.IHI) rO TO VIPRF 2720
VIPRF 2721

PR!KT I,TeLN E1ILIrr,TIJ,ISCPDT,'LC,EII,XLlXxHI,FZPOLO,FZRCHI, VIPRF 2722

IfLOOP'I,, K  
VIPRF 27?3

1 PARAPETcrS OF VVIPRF 2724

2r 2PX,*Y =*,rtl.5/lX,*C*/ VIPRF 2726

3,'0F'=,,CI:L, /qy ,' /14(,'L =HA ',Cjj.3/4Y,ALPHA*,Cji.3/ VIPRF 2727

I?,'Y.IL,.=',1.) VIPRF 2728

OC TO 17 
VIPRF 272q
VIPRF 2730

" PRINT IrL.ANETFLITF,F7UN,TSCRPTIRFIIXHI,FZROHI,AHI,
P
E
A K  

VIPRF 2731

1" CO WAT(1I I, " , 1 O,H,,AI AH" "//' PARAPETERS OF' VTPRF 2732

~' C,1. lAX,X'~,F7 3/VIPRF 2733
2 A,Cr' ,OIt.51/y OYI4.ALPHA,=G1i.4/ 1' X.VAL.=,G11.14) ~VIPRF 2734

VIPRF 2735

VIPRF 2716

1= CALL YFe rF¢N(FR ,nP,N,-rAK,XLO,XHI,ELC,BHI,FZROLO,FZPOHI,ALC,AHI, VIDRF 2737

ITL
0
HI) VIPRF 2738

VIPRF 2730
VTPRF 2740

Ir IFQSFT7.f!.j) G0 TO 41 VIPRF 2741

n0 2' I:I,N VIPRF 2742

TF(Onfl).CO.O.) rn Tn 14 VIPRF 2743

2" C,(I)='. VIPRF 2744
VIPRF 2745

4C VIPRF 2746

4 3r(INCrLT.;I.1rLA 'K) prTJRN VIPRF 2747

XAYIc=ALrrIO(FMAX/FMTkl$XCYrLE VIPRF 2748

CALL TITlr(IH ,I,LXNA4,+IOO,LYNAME,+ICO,YAYIS,YAXIS) VIPRF 2749
VIPRF 2750

Lr GAIL FAILL -(HI1L) VIPRF 2751

CALL DIO(ILI),i1+%,1) VIPRF 2752

CALL wPArIKtITITLI,4-IC.,?,l) VIPRF 2753

rALL PFSrT("nASALF*) VIPRF 2754

CALL PEAOTh(IPLAiF,43C,2,3) VIPRF 2755

Cr CALL FASALF{"L/(CTn" VIPRF 2756

fALL vTIrvc( ) VIPRF 2757
VIPRF 2758

X<=Ptpy IrLL rTLMAX(XX,YST[',DS
M
AX) snQWIN

=
nlMAX-40.C VIPRF 275q

CALL YLO0(cPIN,XCYCL-,r34IN,SrTE-) VIPRF 2760

CALL T1CK'- (TILP1,,vY:TFP,YAXIS,rnMIN) VIPRF 2761
VIPRF 2762

IFTPSI=- VIPRF 27E3
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Et-P ut! Ih G.IF-t!, 74/7'. nPT=! cTN L,. fLj(4 OR/16/77 1 .11.2 e

nr rl VIDPF 27]4FICT S7 IFT IzT+l rI( {cR T . U D W N r TC Ftn VjmQF 2795
E" rONTIKtr VID

P
F 2 7 E6

VIPRF 2767
On 

r  
=IIPq HVT-PF 27F8

:F( (T).1-T.]FMIN) -0 T1 jl VIPRF 2770
11 Y= 1 VIDPF 2771

VIORF 277?1' CALL T rFE(FFT RIIS$ IU,SmT VlmR
€  

7773

CALL rIV7V(c rn(TFTOT),f(IIPST),k ) VIPPF 2774
VIPRF 2775

CALL I I I(WITII) VIOPF 2776
Y)ei . 1.*YQFTVN VIOPF 2777

tALL PLPI ALfAK, ,1,"A1T-,-A3UT-) %lTnPF 2779
CALL F L - C (3)",1+i ,31)T","APLIT-) VIPRF 27p0

7F rtLL UrIT ( .EFH TTII VjnQF 27e1
rALL PL4'(.

" 
"-- VIPPF 27PI

VIrF 27P3
VIPRF 2784

fY AL:I.-I-ITTvT'P -ILL i4rjrHT(HITF)I VIORF 2785

VIPPF 27PE
vIs'.141?65-AT ?2"HT (XHI*AHI),I.C-YHiTYHI) VIDRF 27P7
CALl .0* ALr( Gpf 1 1159,?VAL6,11Y VIPRF 2788

VIPRF 2790
IF(ILrI.FC.THI.)r.7CLI.LT.PMTN) 'SO Tn 14n VIPRF 279t

VIPPF '792
YI= K tS.O' LO*(YLC**ILO),I°-YLO*YLO) VIORF 2793
YVL=PAWf ,G.6cALfltC(V. 415,9?65/(2.C

4
X1)) VIPRF 2704

CALL rt.pkf-(F7PCL),YVAL,1,1) VIPRF 2795
cr VIPRF 2706

'4 CALL LCCF
5
y'(iLO,EHT,YLm,YHI,FZROLO,FIO4T,ALC,AH1,PMTK,FPAX, VTPRF 2797

1YV6L,r VAL,ILCHl
)  

VIPRF 2798

Vinpr ?799
vX=tLCri-ay(AX)-t.jrf/x)crL1 -XX=1.G**XY VIDRF 2f00
Yl=rOOPY-',2EVST[D VIORF 281
CALL cAPA*7(XY,Xl,nYVAL,XMAKt),H,,I,PS,IFLIT7,4ITE,HIT'l) VI

0
PF 2FO?

VTPPF 2P035
L T,I.h VIPRF 2fO.

P VJIPRF 2eP5

R"r-P # F'-NIr wAl (P-1)

rNTPy rrTl,T

VA ALrt 5  TY3 T;lLrrATjotl
' A$-- OraL C.I. 0 ALC RrAL P
r '-T " AL rP. 0 PLC ;rAL F.P.
7 PtTCP Y Rc8L PPLrIT O ne RFAL ARQAV P.C.

675 rrmAy P1 r'l 0 Pto?TN REL F.0.
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SLPPnUTINE ONErUN 74/74 CPT=l FTM 4.5+414 08/16/77 13.11.28

VAPIAPLeS SN TYP7 RLCrATION
677 MYVIAL REAL 0 FfAAX RrIL F.P.C FVTN PEAL F.F. 0 FREO QFIL ARRAY F.P.r F7RO4I RF$L F.P. 0 FZPOLO REAL F.D.C H RrAL PDLrTT 45 HTTE REAL PPLCTTA HITEI REAL PPLOTT 574 I INTEGER
57 IPLtN'W ItTErEF PaLnTT 0 IFIRST INTEGFR F.P.E TFLITF INTErEP POL OTT 0 IFUN INTrrER F.P.5'5 IHl INTECER 10 ILTNEi INTEGER ARRAY PPLCTTC ILnHI TNTEEP F.P. 56 It'CPLT IKTEGER FPLCTTFr IPHAE INTFIE PPLOTT 26 IPLANE INTEGFR ARRAY PPLCTT0 ISRRPT INTErFR F.P. 0 ISETZ INTErFR F.P.17 T7TTLI TNTFrFP APPAY rOLOTT 546 IX INTEGER67F K INTFlCR 0 LPEAK INTErER F.P.71 LXNA"E INTE'ER ARPAY rPLOTT 35 LYKAME INTEGER ARRAY PPLCTTc K TIEr R F.P. 0 PEAK RrCL F.P.3 0! REAL PPLOTT 47 TICLEN RFOL PPLCTTW4 REAL PPLOTT 5 WS REAL PPLOTT2 X REAL PPLnTT 44 XAXIS RPAL PPLOTThi YrYCLE OrAL PPLOTT 0 YHI RCAL F.P.XLO PF5L F.. 1 XMAKNO REAL PPLCTT54 XX PEAL PPLrTT 50 XI RrAL PDLCTT!4 XF REAL VPLnTT 52 X3 RPAL PPLCTTV X R-AL PPLOTT 43 YAXIS RcAL PPLOTT1-2 VSTEo REAL PPLOTT 700 YVAL REAL

FILE tAmf- MnD

EYTFQPALS TvlE 6RCS
ALnGIn REAL I LI1r;AP ATAN2 RcAL 2 LIBFARY
PAIALr r tfprV~I
nrL -AY HFAOIN
H!TIr,T I LOCFqXA 13DrBPA.- 1 RESET I
PLmc c PLREAL 4
TtnLC 

TICKMK 5
TITLI P XFERFUN I?
YLOG YTICKS 1

5TATFVENT L50FLS
567 1 T 4 5 634 10 FMT26 Ir 0 21 E4 40

1,,> 18.7 Ao 0 1001I 12C 3C2 140

LCOPS LA'rL INPcX FRCw-TC LENrTH PROPERTIES
ce If ?F 'P 68 INSTArK EXITS

11G 6f I Ec 79 INSTACK EXITS
lr2 IC' I 6i El 70 INSTACK EXITS

CCMIACt PLfCKS LrfGT"
PFLnTT 44

STATIStICS
PC0CRAl LFNrTH IC33 51F
rp LAPEL" COFMOetl L NGT 'OR 4R
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StLnvUTIWE T%CrUN 74/74 CDT=l FTN 4.5+414 OP/16/77 13.11,28

SUPROUTITF TWCFUN(FRFO ,DfR1F2,N,FMIIFMAX,PMIN,DYVAL) VIPRF 2E06
DIPENFION FRFO(l) 08i(1) OR2VI) VIPRF 2EO7

VIPRF 2e08

,CtMO/PFLOTT/H,XMAKNO,X,RS,WE,WS,IFLITE,CATGPY,ILINEI(7), VIVRF 2eOg

ITITTLI(7),IPLANE(7),LXN44E(4)PLYNAMF(4)PXCYCLE,YSTEP,YAXIS, VIPRF 2P10

2XAIS,HITE,PTTEI,TICLEN,Xi,X2,X3,X4,XX,IPHASE9INOPLT,IPLANK VIPRF 2p11
VIPRF 2e12

OATA IY/FP (E)I/ VIPRF 2el3
VIPRF 2P14

I0 VIPRF 2e15

0914AX=-I.rEl VIPRF 2e16

o0 IC T=I,N VIPRF Me17

X1=01(I) lX2=C92(I) SX=Xi#X2 $OR2(I)=X3 VIPRF 2e18

IF(X3.GT.r'MAX) n9"AX=Y3 !X3=i0.0*w(X3/i0.) VIPRF 28I

15 IF(IP -Sf.EQ.1) -PINT 21,FREQ(I),XI,X2,O42(I),X! VIPRF 2e20

1' rONTINUF VIORF 2F?i

20 FORMAT(6Cle.) VIPRF 2f22
VIPRF 2P23

IF(IPASE.f(.0) RETUPN VIPRF 2f24
2C VIPRF 2e25

rYVAL=1.59HITEOYSTEP VIPRF 20?6

xJ=nPoy ?CALL nlI3LMAXXI,YSTEP,ORMAX) VIPRF 2F27

D9MTN=OB-A)-4G.G qIF(APS(Xl-Dq2li)).LE.35.0) GO TO 30 VIPRF 2828

YSTE0lG.[! rFWIN=OPm4X.80.0 SDYVAL=2.0*OVAL VIPRF 2829
7c VIPRF 2830

3' YXIS=ALnrCIC(FNAX/FMIN)CYCL: VIPRF 2P31

CALL TITLr(IH ,LWNAE,4 100,LYNAMF,i00,YXAXIS,YAXII) VIPRF ?P32
VIPPF 28?

rALL HEIGFT(HITE1 VIPRF 2834

r CALL HEAQIN(ILIfj[II+10C,-,3) VIPRF 285

CLL HcAPIKQTITLI,+109,?,3) VIPRF 2836

'ALL FFSrT(A5ALF
""
) VIPRF 2837

rALL -FArTN (PLANr,'C,?,3) VIPRF 2838

rALL RSAtPf" L/ STD'D) VIPRF 2e3g

CALL YTIrkS(F) VIPRF 2e40

CALL YLOr(cFIN,XrYrL F, C13-1N,YSTE P) VIPRF 2841

CAt.L TIrKll<(TICLEH,FMA,YSTFP,YAXIS,rRMIN) VIPRF 2P42
VIDRF 2843

Pn 4F T=1,N VIPRF 2P44

4r TFfrR2(T).LT.CF4T 1) Oq2(1)=OMIN VIPPF 2845

L4 rONTINUP VIPPF 2e46

VIPRF 28?

CALL rUPvr(FPRY,n? ,K', } VIPPF 2e48
VIPRF 2f49

L; y1=AL0ClC(F"AY)-.I/YCY0LE !Xi=i0.0**Xt VIPRF 2850

X2=O"P5.'V.?-*'4STFP VIPRF 2e51

(ALL cARAw (XIs)-,-YVAL,XHAKNO,H,X,IX,PS,IFLITE,4HITr,P
T T

EI) VIPRF 2852

RETlURN VIPRF 2F53

fNP VIPRF 2e54

qYNPOLIC R-F7P-NC wAF (R1l)
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SlnPnUTI Twrdut' 74174 nPT=i FTN 4.5+&14 08/16/77 13.11.28

FKTrV Pr!TC
3 TWOCrJN

YAPIAI-LF! ' TYP- RELOCATION
7 PATrcV RrAL PDLnTT 721 OPMAX RAL
r ncmTk RrIL C.P. 0 OPt RcAL ARRAY F.P.
r' T) r VEAL A c p A V r.. 0 DYVAL RFAL F.P.
C rpaX OrAL C.P. 0 FMIN RVIL F.P.
0 1 REAL APRAY F.r. 0 H RFAL PPLCTT
F 4T T' RE AL PPLOTT 46 HITEI REAL PPLCTT

32? PTITFr7P 57 IBLANK INTEGER PPLnTT
IFL!T TMTE:ER POLt.TT 10 ILINEI INTErFR ARRAY PPLCTT

F6  T'OFLT TNTrrFR PPLrTT 55 IP14ASE INTEGER VPLCTT
2' T Ot AN T'TrEP APRAV rPL CTT 17 ITITLI IVTEG FP ARRAY FPLOTT

2EF TI !k,FP 31 LXtAME INTrGER ARRAY PPLCTT
3F LYNA,r TNTErFP AFRAY "

0
LOTT 0 N INTEGFP F.P.

Rc OFAL POLMTT 47 TICLEN REAL PPLOTT
4 WE RFAL P-LrTT 5 WF RFIL PPLOTT
! REAL P-L(TT 44 YAXIS REIL PPLOTT

&I yrVrLr PEAL PPLOTT 1 XMAKNO REAL FPLrTT!4 XY RFAL PPL(TT 50 Xi REAL PPLCTT
rl X7 P rAL P"LnTT E2 X1 REAL PPLrTT
5" Y4 RrAL PPLOTT 43 YAYTq REAL PPLCTT
4? YST[D PFAL nLnTT

FTL r 
w.m" moh
OLTPUT FMT

EXTFPk?ALS TY"r Prs
ALmrt OPAL I LlPriRY PA5ALF I
rLPVc 4 OPFLMAX 3
HtArIN 11 HEIGNT I
P0001c 11 RESET 1
Tlf'Km r TITLE P

YLmr 4 YTICKS 1

ILINr rQfrITPMS TY'F APCS
AvS PrAL 1 D TRIK

STATPIF4T LAPFL'
0 i -777 20 FMT 7 30

LCOPF LtLL Ttin,y FRCr,-TC LsMr,TH PROPERTIES
2c It I I- IF 2c

n  
EXT REFS

13E r4 I 3
c 

A 3. I"STACK

CCM C K nLnCl(S LeNGTI4
PPLn'T 44

STATI STMz
PFOfPA

" 
L'KCT$ 397n ?14

r10 LtmrLFf% fv"n" L7NCT" j P 48
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SL'-)UTIK-- Lllc- YA 74/74 ril- cTN 4.954 14 OP/16/77 1?,11.2p

SU PCUTI C L)rF?XA(PL(1,9wlgyLnIXHItF7RCLn9F7ROH1,ALrgAP11F"lt,, VIPRF 2e55

I Y , y' AL, CY V A L , TI LnHT) VIPPF ?flb
VTPRF ?F"

CCoNwGIPTLr.TTw,vYMAvNO,y,RS,WE,WS,IFLITE,tATr,FYILINE1 (7), VIPPF 2e58

rITTTLI() ,IPLAtC(3) ,LXKA (4),LYNAMF((),XYrLF,YTFP,YAXIS, VInPr 26ri

2XAXIS,'HITFPITEI,TICL-K, v1, X2,X, X4,YX,IH ASE VIPRF 2e6O
VIPPF 2Pfi

VIPRF 2PE3

WTrTH=I. VIPRF 2PE4

F?LC=F7PCtC iTr( 7CLO.LT.FMIN) F7LO=F'1N VIORF 2PE5

F H 'rH H1I PC(F7PnwTI,T.PMAX FI7HI=FPX VIPRF 2e66

IF( LrpF.IM.A.E.I rl) T) C0 VIpRF 2E67
Y3=F7PIl Y'-F AY VIPRF ? ec

r CI TM,lY= AL r Ir ( FMA X/F IH I I * r "LF SI F PHI mA Y fE 141IrTH) GO T 0 22 C VIDRF 2 f
yl=F T !Y4= ,Hl VIDRF 2f7l

rCo T
n 
2?r VIORF 2p7l

VIORF 2e7?

1y" fL T=LCrC1(c7T/FZLOr)XrYKLO nHIMA
Y =

ALCG
I O (

cMA
Y
/FZwI)*XCYCLF VIPRF 2P73

Y X=ALC1I(F7Lr/FMI'*Xty-LE TIF(yY.LT.WI)TH) CO T P 14c VIDRF 2f74

IF(OWIPAX.LT. wTrTw) :n T) 121 VIDRF 2f75

YI F4T -Y L=F7LI !X?=7 I T XE,MAX VIORF ?eT6

rC T
n 

?C VIPPF 277
VTORF ?f78

YjF12 1 Y vh=FTLO I IF()L1IT. LT.WIDTH) CC TO IAO VIPRF 2P7q
XI= 'I' iY =P7Li 'y3=r7L) 3X4=F7HI VIPRF 2eAD

rn T7 11 VIPRF 2eP1

VTPRF 2ep

14- IF(OLrHI.tT.WIT") rO Tl 160 VIDRF 2f83

3r Yl=FZLr -If=F?PT VIPRF ?t84

IFrrHI-AY.LT.WI3TH) C Tn IRO VIPRF 2e"5

YI=F7LC X=F71I 7y7=r'T 5X4=r7wT VIPRF ?E86

ro Tr 2C VIPRF ?e7
VIOPF 2E88

T r" { (H I - X. L To.WI nTH I P cT7 l; VIPRF 2fPq

x=FI-I .Y=r-aX VIPRF ?eqo

VIPRF 2p9l

IF' XY=ALrCrc(v4y1)XCYCL TX=(XX-2.0WICTN)/3.C VIPRF 2E92

Y?=ALrcjrfxj) FXV=X?+(Y ( WITH)/XCYCLE TX!=iO.l--X3 VIPRF 2ET3

&n y?,V(?. myy+WICTM) /VqLO Tx?=IO. C ,X? VIPRF 2e94
VIPPF 2f95

% CALL F-nYCfFZLO,PLC,yLe)ALn,Xl,X2,VVAL90TAL,xrYrLE,3,) VIPRF ?f96

9?' CALL FpiXvt(FZHI,rHI,XHI,A4I,X3,Y4,Y\/AL,OYVAL,xCyrLE,391) VIPRF 2F97
VIPRF 2P98

r-, TU t,pKVIORF ?fc9

VIPPF 2900

1-2tTr PrF,-P-NCr AAr (P=!)

ErTFY "r' TS

? LfCFoP
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SUZROUTIKE LOcE?XA 7./74, CPT=t FTN 6.5+1. 0P/16/77 13.11.28

VARIAPLC SN TYP7 PLOCATIOt

C Al-! RrAL F.. 0 ALn RFAL F.P.

C BHT REAL F.D. 0 BLO REAL F.P.

7 rBTCq
v  

RFAL PPLOTT ?2? CHIMAX FFAL

2?7 ntOW! RciL 0 nYVAL REAL F.P.

3 FVAX RFAL P.V. 0 FtIN REAL F.P.

221 F7HI RCAL 220 FZLO REAL

0 F?PP41 REAL F.P. 0 FZROLO RPAL F.P.

C H RFAL POLOTT 45 HITE RFAL PPLOTT

46 HITEI RFEL PPLrTT 6 IFLITE INTEGER PPLCTT

2P6 Tl-T T'JTE,P 10 ILINEi INTEGER ARRAY PPLOTT

C ILOHT INTErFR crP. 55 IPHASF INTEGER PPLOTT

20; ICLANE INTr;CP ARRAY PPLOTT 17 ITITLI INTEGER ARRAY PPLOTT

11 LYNAMr INTE'FR ARRAY PPLOTT 15 LYNAmE INTEGER ARRAY PFLCTT

3 PS RFAL PPLOTT 47 TICLEN RF4L PPLOTT

a. VrAL PPLVTT ?17 WIrTH RFAL
r S RFAL POLOTT 2 X RFAL PPLOTT

44 XfYll PCAL PPLOTT 41 XrYCLF RVAL PPLCTT

C F YI RAL F.n. 0 XLO REAL F.P.

I XPAKNO RFAL --LrTT 54 XX REAL PPLOTT

VO X1 RF L PPLnTT 51 X2 REAL PPLCTT

C? yl PrAL PPLPTT 53 X4 RFAL PPLOTT

lj YaVlz prAL POLnTT 42 YSTEP REAL PPLCTT

m \v%lAL REAL C.

EXTFRPAL' TvqE Ap"

ALOGIO !CAL I LIcAPY FREXA It

STATFIN LI"EL1

74 lcr 61 120 71 14C

1[2 EO 1c, Ig 133 200

144' 7 2r

CONmCh n Lor -z Lr'G 14
PFLMTT 4

FTATIcTIrS
pRCfDAw LrOCTw 2?40 140

rV LAnELrn POltlt LF'T-
w  

4EP 4F
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SLrPnUTItc DnFLMAY 7L'/74 CPT-I F'TN 4.5*414 0/16/77 13.11.28

SUPPCP17I F CPELAX(PEAW,YSTr-,ORMAX) 
VIPRF 2q01I=0FAv/YS'P J=O 5 IG =-I,O SIF(PEAK.LT.r.) rO TO 10 VIPRF 2P02

J=lVIPRF 
2CO3

11 CPVwA =N I;TF *(I +,f) 
VIPRF 2 03

IF(APCC(PF,YSTF).GT.SITr.N-YTEP/2.) 
CRMAX=0PMAXfc. VIPRF 2505

FR VIPRF 2506
VIPRF 

2 07

'zY' n nL IC R F P -NC F P 11t P =I

ENTry PriTz
IDrFCAOwY

VAPIArLF5 SN Tyn" LOCATTIOC rrmAY DEL F.F. 35 I INTEGER7F .1 T TE-cP 0 PEAK REAL F.P.77 STr, ' P-IL 
0 YFTEP REAL F.P.

I NL It?F FLNrTTrPN, YI - r

A"nn PF L IN'TP IN

TA Tc wr 'T LA FL
17 Ir

FTATITTTrl
PPOrDAH p LcNrTP q?c 32
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1 SU:Zotlf?' G'qoTNTCU;P' , ECI.rCL,FR),FPAY,r)CNST,r8,XFERMY,TWC8,FLX, VTPF 2108

IPT,IOr j,pAPH,I,,KL VTPRF 2109

VIPRF 2q12
I' C 0) 23 T=1,< VIPRF 2S13

IF(L."r,.T) r.O T' PC VIORF 2014

jr TWC PT)(YI#ALHA(T)l,.-Y1#.(1))/FLYrI1) VIPRF 2P17
2 rONTIN"LE VIPRF 2918

VTPRF 2111
y1=DO (I) '"2=r'(?) SY1=13(3) SX4=DR(4) tITYPEP=ITYPF VIDRF 2920
TF(Y.4.LE.Y-) 0-C TO 3C VIPRF 2S21
J F(XI*.E:Yl CC Tnl 4C VIPRF 2122
IF (yi.LC.Y'4) CrC TO 97 VTPRF 2S23
17YP =l rC Tn 6~n VIPRF 21?.

VIPRF 2925
l' TF (X2.L2 .yl) CC TO ',,r VTPRF 2q?6

IF(X?.LF.v4) rO TO 7r VIPRF 2q27
ITYPF=2 'CC TC C VIPRF 2S28

VIPRF 2121
4: F(X3.L .Y4 ) rO Tr C Vc'TPRF 2130
TTYOI=l !rC TC rO VTPRF 2q31

VIPRF 2132
rITYOE=4 VIDRF 291?3

VIPRF 2j3'.
VIPRF 2 15

i' IF(TTYn.K,.ITYP7r.AN).IT.,-O.I) rO TO '10 VIPRF 2936
~ ?PCCJ)~C $ ~O(J)=r)B(TTYP'F) 500 TO RO VIPRF 23

VIPRF 2178

SVIPRF 2140

J=J+l ZfCE(J)=FF? SY1~
0

O)/F'!TTYPE1 VIPRF 291
YltXFFPM(TYrE)+?1.*AL3GI)I((HTLO(ITYDE) +SIC,N(ITYPE) * VIPRF 21L.2

IATAh? (TWflrI2TYPF)'(X1i'!ALDHA(ITYP:)) ,1.-X1*X1))/LXIT7yPE) ) VIPRF 21'.3
OEr,PFL(J=X VIPRF 2q4.4

VIPPF 2SA.5
P !p~Cr.CAN.F0.G.010)XI=CONST/2.0 VIPPF 2q46

IFr'.Tr.CO!c O'.500 Xi=rCNST VTPRF 2S47
F P4~V =F zr VTPRF 211.8
FR'=r'+YlFFC STF(FOn).'T.PmAXI RETVRKI VIPRF 2141
IT=o l:CO 71 12 VIPRF 2s50

rCVIPRF 2151

1
'V"'GLIC Pr-,?7fT MPP (0~=1)

ENTv, rrlt,TS

VARAFL1 N TVP- R-LnCATION
ALPM4 PFAL ACRAY F.r. 0 CONST RrNL F.D.

nrAL bR 01 aY F..206 DnPRV RFAL ARRAY
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SIPPOUTIWE PPOTNTS 7 4 /7L nPT=i rTN 4.5+4 1 4  0M16/77 13.11.28

VARIAFLES SK TYMF RELCCATION
m nFCf-L REIL APRAY F.'. 0 FLX RCAL ARRAY F.P.
C FWAX PrAL r.P. 205 FPRV RcAL

Fqln EAL RY F.P. 0 FRO REAL F.P.
P RFAL tP,Y F.P. 0 NILO REAL ARRAY F.P.

176 I TNTirER 0 II INTEGER F.P.
2CC Tvn- IT7:FP 203 ITYPEP INTEGER

0 i I'TV EP P.D. 0 K INTEGER F.P.
0 L TtTEEP F.P. 0 SICN REAL ARRAY F.P.
C T nREOL APRAY F.P. 0 XFERMX RFAL ARRAY F.P.

177 Yl REAL 200 X? REAL
?C1 yl PEAL 202 X. R:IL

FYTFP9ALS TY-F ARr
ALr'Gl' RF'L 1 LTr-APY ATAN? FFIL 2 LIBRARY

STATPFPFIT L3nFL;
IF 11 LO 20 56 30
6' 4. 67 50 70 60

LtnPS LA IL INC7Y FRnt-TC LrNrTH PROPFRTI-S
16 2r T r- 11 ?p EYT RFS

S'1ATIFTirs

PDPPqv L7NfTP PE 1'9
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'tmRCTIPK VFCPFUN 74/74 nPT=l CTN 4.5+414 WO@16/77 13.11.28

cUIPOUT!NE XF PFU (FRE,fEOEL,N,PEAKXL'),XHI,
0
LOn,HI,FZEROL, VIPRF 2952

jZP 0-ALfjHIqL('I) VIPF 254
n I 0 0 N c l O R F ( 1 ) n E r E L ( ) V I P F 2 5 s

ATA rj/.IL-i926r/IHT/ VIRF 255
J=* IILC1.FO. THI) CO TO 40 VIPRF 2956

VIPRF 2957

rW6X=YrL*P2 CL fTwnn=2.*9tLO VIpRr 2958

FLX=5TAk2(TWOE(LO*ALO)i.-XLO*XLO) VIPRF 2q59
VIPRF 2q60

1
n  

)O 11 I==I,N VIPRF 2961

J=T !F;)=Fr"(T) TF(FPO.GT.FMAX) GO TO 20 VIPRF 2c62

XI=FPr/'7FIrL VIORF 2S63

1" IEfEL(I)=rrAK+2L.*ALrI1 (ATAN2(TWnP*(Xi**ALn),
I . - X I

*
X
i
)
/
F L X

) VIPRF 2c64
VIPRF 2965

IF ? XI=FOAX jF'AX=YHI*F7F0C4 !IF(XI.E.F"A)X) GO TO 1.0 VIPRF 2S66

PRI=FPrF(J) $IF(Fr.GT. 4AX) 'O TO 40 VIPRF 2q67

Crrr,L (J)=rcAK T,,J=J+i YIPRF 2S68

rO TO P0 VIPRF 2C8q
VIPRF 2q70

Fl o TWl=?.*PPI FLX=PI-8T ?(TWO9(XHI**AHI)gt.-XHIT*HII VIPRF 2q71

VIPRF 2S72

no 5c !=JN VIPRF 2q73

FF,=FFln(j) lYI=cPO/F7OH VIPRF PS74

S' C[ PCLrT)= [AK+20.*ALO0Il((PI-ATAN2(TWO#(XI*AHI,I.-XIXl))IFLX) VIPRF 2q75
?C VIPRF 2976

FrIURk VIPRF 2q77

Fpj VIPRF 2S78

SV-BOLT RrFrPNCE 'Ar (Kzl)

IFNTFY CCT'IT;
3 yFrocl-V

VARIAILFS SN TYna RLOPATION
q A-p qrAL F.P. 0 ALn RrAL F.P.

0 'flT * AL r.r. 0 RLn RFAL F.P.

r nLrC-L RF%L APRtv F.P. 15 FLX REAL

133 AX RfL 0 FPEO RF9L ARRAY F.P.

137 rrO R[OL 0 F7EROH RCAL r.p.

0 r2rF'L OFAL F.r. 136 I INIEGER

12F I-I INTC.EP 0 ILOHI INTEGER F.P.

i31 J ItlTF ER 0 N INTEGER F.P.

0 PFA
V  

OIL r.c. 125 PI REAL

174 TUO? Pr5L 0 YHI RFAL F.P.

9XLn RL F.P. 140 X1 RFAL

EXTFPtALS TYE Rprs

AL'G1' oFAL I Ll'RARY ATAN2 RFAL 2 LIPARY

STATFt'FMT LAIFL

0 Ic 514 0 0 30 INACTIVE

70 4' 0 50
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F 'PntJjj c YF 'FliN -4/74 OPT=l TM 4.= l F+ 1 el 1 77 1 7. I I ?

LCOPC LP'7L FPC F -r LNIrTH ROPPiiTIES
?, 1, . I lF 11 ?IQ EYT REFS FYTTC

1CI r, c 2 2 C FXT REFS

S7A'TTTrs

PFOPElP Ll-krTP 1 77
n  

127
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StPPnUTT I PAPAM 74/74 OPT=I FTN 4.5+414 OP/16/77 13.it.28

SUPROUTIK
C 
PARAMS(XVAL,YVAL,nYVAL,XMAKNO,H,DISTFT,JX,RS,IFLITE, VIPRF 2C79

1HITr,pjrj) VIPRF 2qo
CALL PETrIT(HITcI) VIPRF 2S81
CALL PLMS(C"(M)=", 1,XVAL,YVAL) VIPRF 2C82
CALL FLRFAL (XMAKNO,+?,"AnIIT"t"ABUT-) VIPRF 2SO3
CALL rLmrSs("(P)='*,I1OO,XVAL,YVAL-nYVAL) VIPRF 2S84
II=H 4CALL INTNO(II,"AtT","AqtJT") VIPRF 2 15
CALL FLMFz (" FT.-,+101,-ARUT,"AP(UT") VIPRF 2Sf6
CALL LMrSS(*(x) = "9+O0,XVAL,YVAL-?.O'qY\AL) VIPRF 2C87

1m CALL rLRIAL(D!STrT,I,"AI-IT","AnUT-) VIPRF 2 C8 8
CALL FLMrSS(

'
* FT.c,!f1,-ABUT","APUT") VIPRF 2s9

CALL FLML! IJX,-iCr,XVIL,YVAL-?.5-DYVAL) VIPRF 2o0
CALL PLMcSS("(P) =V*j+11!,XVALqYVAL-3.EOYVAL) VIPRF 2Eg1
CALL r-LIEIL (RS,ti ,"APUT","APIJT") VIPRF 29R2

IrCALL PL-FSV TJ.!",+lC3,-A8UT-',"APUT") VIPRF 29ql
CALL PLMV(

' 
S "I-iOt,XVAL,YVAL-4.OGOYVAL) VIPRF 2q94

CALL FES'("rPACALF) VIPRF 2S95
CALL RLmfssIFLITfv1C,)VAL,YVAL -5.C*nYVAL) VIPRF 2gq6
CALL EA'ALF("L/CSln") VIPRF 2qq7

ep CALL I-=!CVT(HITr) VIDRF 2 98
RETURN VIPRF ?cog
LNn VIPRF 7000

SY"aCLIr RPFF9ENCE HAF IPR=)

EN-Py PCI -Tq

VAPIBFL S S' TYc'- IELCrATION
r OST'T )FAL F.P. 0 nYVAL RFAL F.P.
C H REAL F.F. 0 HITE REAL F.P.

PITIt REAL F.P. 0 IFLITP INTCGER F.P.
pFr IT T'TF Fp 0 JX IK-EGER F.P.
cPF QEAL C.P. 0 XMAKNO RrAL F.P.
( XVbL REAL V.P. 0 YVAL REAL F.P.

EYTFP ALS TY"c eRS
nASAL

C  
I HEIGHT I

TNO 3 RESET
PL

E  
L FLRFAL

STATIETTr
PPCCPAF L "'(TH 41' ?2F
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S';tROU1IF TAPLF 74/74 0PT=I CTN 4.51414 08/16/77 13.11.28

SU9AFOUTT NE TA OLE( FREn, 01 N, IFUN, ISCPFT) VIPRF 3001
(IWfNFION FRE Q(1) ,)-fI) VIPRF 3002
PRINT 1 1 FUs NIJFUN, IFUN, IFUN, ISCRPT I SCRn ISPT, ISCRPT VTPRF 3C03

II6X,A2,3 (7V,V)) VIPRF 3005
NLIN!PS=tl/4 TLINPQ7T=Or (N,4) VIPRF 3(06

VIPRF 307
00 20 TI,LINFS VIPRF 3008
Il=ItLIt.7; I2=I1I+NLES $I3=I2i-NLINS VIPRF 300g10 2' clRTMT 'f,,rPl((It,n-(T), P Ee)(1i),DB(TI),FREr (T2),r)EB(12) FREr(131, VIPRF 7 01to

10
n
(T') VIPRF 3011

3- FOD"bT (F'I , Fl2.?,' (P?1. 1,F12.2) VIPRF 3012

VIPRF M3
IF LIFP9T.En.C.) RfTURPN VIPRF 3014

1. 
VIPRF 3015

N L rNE = -LI R T+ 1VIPPF 3M16

VIPRF 3017
P0 4" I=NLINFS,fN VIPRF 3(18

4 ' PRT'T FC, FPc-(1)On(I) VIPRF 3010
27 U7 F0DmAT (I Ic)X(1l 7.1? ) VIDRF 1020

VIORF 3021
rFTliPh VIPRF 322
N' VIPPF 3023

SY-nCLIC qFF'rPNCl 4AF (Q=I)

FNTPY FCTTc

VAPIPr c 3F TYv7 7L OCAT IOHI
r Ai A F P, AY R. ,. 0 FPFM PcAL ARRAY C.P.

TN- I TEP 0 IFUN INTFrER F.P.
ISC?-T T--T ,E P ;.0. 144 Ii INTErER

IL5 I T TrFrP 146 13 INTErFP
1L3 LT 'P?T I'"1EFP a N INTErER F.P.
ILI NLTNrc PTc-L1P

FTIC A4rl .Cn
OLT, 11T IP'T

IIttTN FLNFCPTjN5 TY'E AprO
c IT EP 2 INTPTK

cTATEF"T' LA rLC
Ir2 1, .T I 'c 125 30 FMT

4- 13E -O FmT

LCF
5  

Lf' L IInlY rF Tr, LJCTH ORODFOTIFS
' ? 4 T on EXT RrFS

r* I I P I
c  

111 FXT REFF

TAITF'T 2FF
rPOFr?A LFNrTw 1 91 i?1
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LmznUT!t T 'Tf"CMV 74/74 npT=l FTN 4.F+i,14 OP/16/77 il.li.28

SUnROLU1lKr TICK(TICL"J,rMAXIYSTEp AXIStDQMI ) VIPRF 3024

rI07KCION QFr(2),D ErQFL(2) VIPRF 3025
VIPRF 1026

yI=ALrrr(Fmay) E2=Yi-?.5TIrLEN TXI= y-TIrLFN VIPRF 327
5 y=l:.**Xl X= 'X VIPRF 3c?a

CnmAy=rEMI1N4STFO*NVIS SDS=DBMIN TrELDB=YSTEP/5. VIPRF 3029

r(l1)=FAY !FR[fl(2)=cAX SOErRELI)=ORMIN $nEr(3EL(?)=DBMAX VIPRF U30

CALL CLRv3(FR o,r,C3L,,,0) VIPRF 3631
VIPRF 3032

1, I rq=M2ELrc VIPRF 3033

IF('.C1T.n"AX) RFTIJRt VIORF 3034

FRn'(j)=Y Ir(4mrntnq,vSTEP).E).U.) FREO1)
=

2 VIPRF 3035

fLPEL(t)=nP Erf"L( ')=' VIPRF 3036

CALL rLRVr(PRE,nLrLt?,O) VIPRF 3c37

rn Tn 11 VIPRF 3038
VIPRF 3q3R

F IIIR VIRF 3040
=kl VIPRF 3041

rApr 'c ctvrPlv nr.T ILS CTACNCSIc OF P;))Lcm

17 t THOPr IS KC OATH T) THIS STATEMCNT.

S'?Mn'Lir RcF-P7Nr7 mAr (P=I)

FKTFY - TT

VARIA L Sh T"P ;LOrA Om
fr nr 4rL 65 UP-AY RFAL

r nrIlN DEAt F.D. 72 OECnEL RFAL ARRAY

F7 nFlLnn PrAL 0 F-AX RF4L F.P.
Fcn RL AFRA

v  
0 TIrLEN REAL F.P.

Fl Yl REiL 64 X2 REAL

C VpXI R 'L P,r 0 YrTFO RFAL F.P.

FYTrPlAt TYIE ARrc

hLn'lr P L ! LIP78Y C1 VE

TNLI"r FrNTIrN
c  

Ty'r ApCr
Aw". )rAL INTRIN

STATV?'F'J Lr"rLz

STATTSTIr
nrOCPAJ Lr'CTP 74n Fo
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